Midwest Vegetable Trial Report for 2018 by Maynard, Elizabeth et al.
Purdue University
Purdue e-Pubs
Purdue Fruit and Vegetable Research Reports Purdue Fruit and Vegetable Connection
2019








The Ohio State University South Centers, bergefurd.1@osu.edu
Follow this and additional works at: https://docs.lib.purdue.edu/fvtrials
Part of the Agriculture Commons, Horticulture Commons, and the Plant Breeding and Genetics
Commons
This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries. Please contact epubs@purdue.edu for
additional information.
Maynard, Elizabeth; Langenhoven, Petrus; Guan, Wenjing; and Bergefurd, Brad R., "Midwest Vegetable Trial Report for 2018"
(2019). Purdue Fruit and Vegetable Research Reports. Paper 73.
https://docs.lib.purdue.edu/fvtrials/73











Table of Contents 
Cucumber 
2018 Seedless Pickling Cucumber Variety Trial (Michigan) 
Ben Phillips ....................................................................................................................... 1 
Melon 
2018 Melon Variety Trial in Southwestern Indiana 
Wenjing Guan, Daniel S. Egel, Dennis Nowaskie, Curtis Marchino, Bhimu Patil, 
and Kevin Crosby .................................................................................................. 4 
Pepper 
 Colored Sweet Pepper Cultivar Evaluation for High Tunnel Production in West-Central 
Indiana, 2018  (Indiana) 
Petrus Langenhoven .......................................................................................................... 16 
Bell Pepper Cultivar Evaluation, Central Kentucky, 2018 (Kentucky) 
Chris Smigell, John Strang, John Snyder and Emily Pfeufer .............................................. 32 
2018 Mole Pepper Variety Trial  (Michigan) 
Ben Phillips ....................................................................................................................... 46 
Evaluation of 18 Bell Pepper Cultivars In Southwest Michigan  (Michigan) 
Ron Goldy and Kyle Ferrantella ........................................................................................ 51 
Evaluation of 17 Specialty Pepper Cultivars In Southwest Michigan  (Michigan) 
Ron Goldy and Kyle Ferrantella ........................................................................................ 61 
Pumpkin 
Pumpkin Germplasm & Disease Resistance Evaluations (Ohio) 
Brad R. Bergefurd, Sally Miller, Claudio Vrisman, Thomas Harker, Wayne Lewis, 
and Ryan Slaughter ................................................................................................ 71 
Squash 
 Zucchini Cultivar Evaluation for Production in West-Central Indiana, 2018  (Indiana) 
Petrus Langenhoven .......................................................................................................... 77 
High Tunnel Summer Squash and Zucchini Cultivar Trial, 2018  (Kentucky) 
Rachel Rudolph and John Walsh ....................................................................................... 87 
Yield of Nine Summer Squash Varieties in Southwest Michigan  (Michigan) 
Ron Goldy and Kyle Ferrantella ........................................................................................ 91 
Continued on next page 
Sweet Corn 
Plant Spacing Influence on Sweet Corn Yield and Quality (Michigan) 
Ron Goldy and Kyle Ferrantella ........................................................................................ 97 
sh2 Sweet Corn Variety Trial for Southeast Michigan, 2018 (Michigan) 
Marissa Schuh ................................................................................................................... 105 
Tomato 
2018 Evaluation of Soil Blocks on 6 Tomato Varieties in Field and Hoophouse Production 
Systems (Michigan) 
Marissa Schuh and Will Jaquinde ...................................................................................... 111 
Watermelon 
2018 Watermelon Variety Evaluation in Indiana (Indiana) 
Wenjing Guan, Daniel S. Egel, Dennis Nowaskie, and Curtis Marchino ............................ 117 
Sources of Vegetable Seeds ..................................................................................................... 154 
Vegetable Trial Reports Online - 2018 .................................................................................... 159 
Midwest Vegetable Trial Report for 2018 
1	
2018 Seedless Pickling Cucumber Variety Trial 
Ben Phillips, Michigan State University Extension 
One Tuscola St, Suite 100A, Saginaw, MI 48607 
Office: 989.758.2502 Email: phill406@msu.edu 
A pickling cucumber variety trial was planted at the Saginaw Valley Research and 
Extension Center (43.399097, -83.694497, Frankenmuth, Michigan). Rijk Zwaan (RZ) and Bejo 
(BJ) seed companies donated parthenocarpic (seedless) cucumber seeds for the trial. 
Materials and Methods 
On 7 June 2018, 16 varieties were planted in a completely randomized block design with 
four replications. Seeds were pre-counted and distributed into four rows by a cone planter. Rows 
were 20 ft long, 20 inches on-center, with 10 inch in-row spacing targeting 30,000 seeds per acre 
and hoed to a final population of 26,136 plants per acre. The soil type was a Tappan-Londo loam 
with a poor-moderate drainage class, typical of the pickling cucumber-growing region of the 
Saginaw Valley. 
On 30 May 180 pounds 46-0-0 was preplant incorporated, resulting in ~80 lb N per acre. 
On 7 June, Curbit (ethafluralin) and Command (clomazone) preemergent herbicide was applied 
at 2 pints per acre and 1 pint per acre, respectively. On 3 July, the plots were thinned to one plant 
every 10 inches. The weather was hot and dry after planting, and no fungicides were required for 
downy mildew control.  
Three reps of all cultivars were harvested and measured on 25 July (day 48). Twenty 
plants were taken from one of the middle rows in the 4-row plots. All fruit were removed from 
the plants and sent through a sorter: 4s (> 2” in diameter), 3Bs (1.75 - 2”), 3As (1.5 - 1.75”), 2Bs 
(1.25 – 1.5”), 2As (1.0625 – 1.25”), and 1s (0.5 – 1.0625”). Harvest weights and L:D ratios of 
each size class were measured. L:D ratios were measured from ten cucumbers per size class. If 
there were fewer than ten cucumbers in a size class, they were all measured. If there were no 
cucumbers in a size class, the cell was marked “N/A”. Fruit per plant, and total bushel per acre 
yield calculations do not include culls.  
Results and Discussion 
RZ10, Liszt, RZ6, RZ8, Amarok and Absolut had high yields (Table 1). Rubinstein, 
Liszt, RZ6, RZ11, Artist, Amarok, Aristan, and Absolut sized up faster in the heat and yielded 
more fruit in size class 4 at harvest. Cull rates from crooked or nubbed fruit were between 3.87% 
and 18.69%. RZ8, RZ7, Aristan, RZ10 and Rubenstein appear to be the best performing varieties 
in 2018, with the highest 3B and 3A yields after factoring in cull and hollow center percentages.  
Subplot data measurements of certain size classes within varieties was missing for several 
entries. Therefore, data on L:D ratios and hollow centers was not analyzed, and only means and 
coefficient of variation are displayed (Table 2). Despite hot and dry conditions that favored 
malformations, Aristan, and RZ7 each had low percentages of hollow centers. This suggests an 
adaptability of those varieties to hot and dry growing conditions. The low percentage for Amour 
and Ansor is mostly from 2B and 2A size classes and fewer reps. 
The L:D ratios trended less than 3 for sizes 3B and 3A, but closer to 3 for sizes 2B and 
2A (Table 2). This may have been an environmental effect reflecting the low moisture and heat 
conditions at the time that 3B and 3A fruit were developing. 
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Due to high heat and little rain (Table 3), all varieties experienced three separate 
germination periods over the course of three weeks. By the second week, most of all plants had 
emerged, but plant sizes were inconsistent in all plots. 
Table 1. Yield and quality data on 16 seedless pickling cucumber varieties planted at the 
Saginaw Valley Research and Extension Center in 2018. Values are averaged across three 
replicates. Values in bold indicate that the variety performed statistically similar to the variety 
with the highest value for that column, as determined through a Least Significant Difference test 
at alpha = 5% and a two-tailed t-statistic (30,0.05). NS indicates that there were no significant 
differences between varieties. Rows were 20 ft long, 20 inches on-center, with 10 inch in-row 
spacing targeting 30,000 seeds per acre and hoed to a final population of 26,136 plants per acre. 
Variety 
Bushels Per Acre Fruit 
Per 
Plant 
% Cull Total 4 3B 3A 2B 2A 
RZ10 477.90 115.26 277.44 59.22 18.68 7.29 2.62 12.51 
Liszt 474.71 292.48 146.69 23.69 6.38 5.47 2.27 3.88 
Absolut 391.34 156.72 179.50 33.26 20.50 1.37 2.02 6.85 
RZ6 387.69 200.45 99.77 46.47 22.78 18.22 2.02 11.13 
RZ8 367.19 21.87 220.50 92.03 20.50 12.30 2.00 15.01 
Amarok 362.18 67.42 158.54 85.65 28.70 21.87 2.40 7.95 
RZ7 349.88 67.88 113.89 102.05 48.75 17.31 2.23 17.96 
Aristan 344.41 122.55 116.63 67.42 26.42 11.39 1.92 18.69 
RZ11 340.77 148.97 123.92 36.90 19.59 11.39 1.82 14.29 
Rubinstein 339.86 133.48 129.38 52.85 11.84 12.30 1.87 7.83 
Bowie 301.68 16.40 147.24 101.14 26.88 10.02 1.85 10.86 
Artist 293.84 139.41 63.32 23.23 42.82 25.06 1.80 9.33 
Gershwin 280.09 86.56 98.31 69.70 21.87 3.64 1.52 9.68 
RZ9 206.37 43.73 64.69 42.37 33.26 22.32 1.47 8.71 
Amour 144.42 42.37 38.72 5.92 23.69 33.71 1.27 9.31 
Ansor 111.16 9.57 16.40 56.95 10.02 18.22 0.58 13.09 
Mean 323.34 104.07 124.68 56.18 23.92 14.49 1.85 11.07 
CV 23.26 60.01 43.89 60.52 51.55 49.27 19.15 58.74 
t-value 2.042 2.042 2.042 2.042 2.042 2.042 2.042 2.042 
LSD 125.402 104.136 91.243 56.692 20.561 11.906 0.591 NS 
p-value <0.0001 0.000 0.000 0.036 0.020 0.000 <0.0001 0.366 
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Table 2. Length and diameter ratios and hollow center data on 16 seedless pickling cucumber 
varieties planted at the Saginaw Valley Research and Extension Center in 2018. No statistical 
analyses were performed on these variables.  
Variety Company 
L:D Ratios % 
Hollow 
Centers 3B 3A 2B 2A 
RZ10 RZ 2.39 2.50 3.07 3.05 44.55 
Liszt RZ 2.45 2.60 3.09 2.83 28.31 
Absolut BE 2.53 2.76 3.11 2.70 54.90 
RZ6 RZ 2.44 2.79 2.98 2.56 31.97 
RZ8 RZ 2.68 2.91 3.28 3.39 27.84 
Amarok BE 2.32 2.49 2.46 2.89 51.84 
RZ7 RZ 2.64 2.78 3.00 3.10 1.04 
Aristan BE 2.50 2.67 2.88 3.03 1.33 
RZ11 RZ 2.56 2.63 3.05 3.09 19.57 
Rubinstein RZ 2.53 2.88 2.90 3.16 18.97 
Bowie RZ 2.59 2.67 2.94 3.35 90.28 
Artist BE 2.50 2.69 2.99 2.95 14.14 
Gershwin RZ 2.55 2.68 2.89 3.40 58.56 
RZ9 RZ 2.44 2.68 2.75 3.10 10.63 
Amour BE 2.50 3.05 2.96 2.15 3.67 
Ansor BE 2.75 2.70 3.05 3.21 0.00 
Mean - 2.51 2.72 2.96 3.00 28.60 
CV - 4.24 7.05 9.28 17.01 93.64 
Table 3. Averaged weekly weather data from the trial period (7 June – 25 July) taken from the 
Michigan Agricultural Weather Network station on site at the Saginaw Valley Research and 
Extension Center. Temperature is reported in Fahrenheit and precipitation is reported in inches. 
Air temperature was measured 5 ft off of the ground, and soil temperature was measured 2 
inches below the soil surface. 







1 79.05 55.14 64.95 63.95 0.06 
2 83.52 59.37 67.77 66.75 0.10 
3 77.09 54.99 68.14 67.09 0.26 
4 91.00 68.89 74.37 72.99 0.00 
5 83.26 54.69 75.69 74.30 0.00 
6 84.91 61.54 76.41 75.09 0.30 
7 78.14 63.47 75.24 74.20 0.27 
Mean 82.33 59.64 71.74 70.57 0.22 
CV 7.86 12.28 6.33 6.29 116.12 
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2018 Melon Variety Trial in Southwestern Indiana 
Wenjing Guan1, Daniel S. Egel1, Dennis Nowaskie1, Curtis Marchino1, Bhimu Patil2, and Kevin 
Crosby2 
1Southwest Purdue Agricultural Center, Vincennes, IN, 47591 guan40@purdue.edu 
2Texas A&M University, Department of Horticultural Sciences, College Station, TX, 77843 
Introduction 
Cantaloupe production in Indiana ranked fifth in planted area in the U.S. in 2017. A total of 
1,800 acres of cantaloupe were planted with a value of $8.16 million (USDA 2018). Melon 
produced in Indiana is primarily eastern type cantaloupe. Specialty melons are gaining interest 
among small-sized growers as a way to differentiate the product in the local food market.  
Materials and Methods 
Twenty-one melon (Cucumis melo) varieties including eastern type cantaloupe, harper type 
melon, green-flesh netted melon, casaba melon, honeydew melon, and Tuscan melon were 
evaluated in the trial. Seed sources and melon descriptions are provided in Table 1. 
Seeds of all the varieties were planted into 50-cell black seeding flats (T.O. Plastics, Clearwater, 
MN) on April 18, 2018, using a peat-based potting media (Metro-Mix® 360, a mixture of 
sphagnum peat moss, coarse perlite, bark ash, starter fertilizer, and dolomite). Transplants were 
produced in a greenhouse at the Southwest Purdue Agricultural Center (SWPAC). Plants were 
transplanted to the field on May 14, 2018.  
The soil type of the experimental field is sandy loam with 0.8 percent organic matter. Soybean 
was previously grown in the field in 2017. A randomized complete block design with three 
blocks and 20 plants per variety per plot was used in the study. Plants were grown in raised beds 
covered with a 4 ft wide black plastic mulch (Visqueen 4020). Drip tape with a 12-inch emitter 
spacing and flow rate of 0.22 gpm/100 ft was used for irrigation. Bed spacing and in-row spacing 
were 6 and 2.5 ft, respectively. Fertilizers at the rate of 250 lb/acre urea (46-0-0), 100 lb/acre 
potash (0-0-60), 100 lb/acre diammonium phosphate (18-46-0), 200 lb/acre pelletized lime, 100 
lb/acre K-Mag granular (0-0-22-11-22), 7 lb/acre boron 14.3% and 10 lb/acre Zinc 10% LS were 
pre-plant broadcast applied. During transplanting, each plant received approximately one cup of 
starter fertilizer solution (Miracle-Gro, 4.7 grams per gallon water).  
Diseases were managed by scouting and using recommendations from Melcast (melcast.info) 
and the Midwest Vegetable Production Guide for Commercial Growers (Egel et al., 2018). 
Bravo®, Luna Experience® and Cabrio® were rotationally sprayed for disease control. Admire 
Pro® was applied through transplant water at 4.3 fl. oz per acre rate. Permethrin® was applied on 
1 June at 8.0 fl. oz/A and Warrior® applied on 14 June at 1.25 oz/A. 
Disease severity of bacterial wilt was evaluated on 18 Jun, 25 Jun, 2 Jul, 8 Jul and 11 Jul using 
the Horsfall-Barratt rating system. Area under the disease progress curve (AUDPC) was 
calculated by trapezoidal integration.  
Yield was assessed three times a week from July 5 to July 27. Fruit was weighed individually. 
Twelve fully ripe fruit from each variety were collected during peak harvest for the evaluation of 
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fruit quality attributes. Fruit size, seed cavity size, total soluble solids, and flesh firmness were 
recorded. Data analysis of variance was performed using the Proc Anova procedure of SAS. 
Fisher’s least significant difference test (α = 0.05) was conducted for multiple comparisons of 
different measurements among melon varieties.  
Results and Discussion 
A flush of striped cucumber beetles was observed at the end of May. Bacterial wilt (Erwinia 
tracheiphila) symptom was first noticed in middle June. Varieties with relatively low AUDPC 
values included the western-shipper cantaloupe ‘F39’ and eastern-type cantaloupes ‘Athena’ and 
‘Aphrodite’ (Table 2). They had less than 10% plant wilt at the last disease rating. Variety 
Honeydew 252 and HD 150 were the most susceptible varieties to bacterial wilt. About 50% 
plant wilted at the last disease rating.  
Varieties that had the highest marketable yields were Accolade, Athena, Astound and Aphrodite. 
No significant difference were detected among the four eastern type cantaloupe varieties. USAM 
14836, F39, Infinite Gold and USAM 16141 also had relatively higher marketable yield. The 
trend for total yields among varieties were similar to that of the marketable yield (Table 3).  
Variety Red Aroma, USAM 14836, Sheba, Miracle, Fondness, and Flourish had outstanding fruit 
quality with sugar content significantly higher than that of the eastern-type cantaloupes (Table 
4). Miracle and Sheba are green flesh netted melons, while the others have orange flesh (Figure 
1). Except USAM 14836 that showed a high yield potential and partial resistance to bacterial 
wilt, yield potentials were relatively low for the other aforementioned high quality melon 
varieties. Ideal melon size largely depends on melon type and market. Among the evaluated 
varieties, OC 164, HD 150 and Golden Aroma were significantly larger than the other varieties. 
Average fruit weight was above 7 lb. Variety Fondness, Da Vinci and Red Aroma were the 
smallest, with average fruit weight less than 4 lb (Table 4).  
References 
Egel, D., R. Foster, E. Maynard, R., et al. 2018. Midwest Vegetable Production Guide for 
Commercial Growers, 2018 (ID-56). Purdue University.  
USDA, 2018. National Agricultural Statistics Service. Vegetables 2017 Summary. < 
http://usda.mannlib.cornell.edu/usda/current/VegeSumm/VegeSumm-02-13-2018.pdf>. 
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Table 1. Varieties, melon descriptions, and seed sources of varieties in the 2018 melon variety 
trial in Indiana. 
Variety Melon Description Seed Source 
Accolade Eastern cantaloupe Southwest Purdue Agricultural Center 
Aphrodite Eastern cantaloupe Southwest Purdue Agricultural Center 
Astound Eastern cantaloupe Southwest Purdue Agricultural Center 
Athena Eastern cantaloupe Southwest Purdue Agricultural Center 
Dainty Non-slip orange fresh cantaloupe Known-You Seed 
Da Vinci Tuscan type Texas A&M University 
F39 Western shipper cantaloupe Texas A&M University 
Flourish Non-slip orange fresh cantaloupe Known-You Seed 
Fondness Non-slip orange fresh cantaloupe Known-You Seed 
Golden Aroma Non-slip hami melon Known-You Seed 
HD 150 Experimental honeydew Texas A&M University 
Honeydew 252 Commercial honeydew Texas A&M University 
Infinite Gold Harper Texas A&M University 
Miracle Non-slip netted yellow-green fresh 
melon 
Known-You Seed 
OC 164 Orange casaba Texas A&M University 
Prity Non-slip sweet & sour melon Known-You Seed 
Red Aroma Non-slip orange fresh cantaloupe Known-You Seed 
Sheba Non-slip netted green fresh melon Known-You Seed 
USAM 14836 Harper US Agriseeds 
USAM 14837 Harper US Agriseeds 
USAM 16141 Harper US Agriseeds 
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Table 2. Severity of bacterial wilt (Erwinia tracheiphila) on melon varieties as measured by the 
Area Under the Disease Progress Curve (AUDPC) in the 2018 variety trial in Indiana.  
Variety AUDPC 
Accolade 205.5 efz 
Aphrodite 140.6 f 
Astound 208.5 ef 
Athena 142.5 f 
Dainty 223.0 ef 
Da Vinci 619.3 abc 
F39 102.5 f 
Flourish 230.9 def 
Fondness 434.1 bcdef 
Golden Aroma 409.7 bcdef 
HD 150 764.3 ab 
Honeydew 252 883.2 a 
Infinite Gold 353.7 cdef 
Miracle 617.3 abc 
OC 164 514.4 abcde 
Prity 436.4 bcdef 
Red Aroma 240.9 def 
Sheba 597.8 abcd 
USAM 14836 191.1 ef 
USAM 14837 239.7 cdef 
USAM 16141 236.2 edf 
zMeans within a column followed by the same letter are not significantly different according to 
Fisher’s least significant difference test at P ≤ 0.05.  
Midwest Vegetable Trial Report for 2018 
8 
Table 3. Marketable and total yield of melon varieties in the 2018 melon variety trial in Indiana. 
Variety Marketable fruit 
weight (lb) per 
acre 
Marketable fruit 
number per acre 
Total fruit 





Accolade 41,324 az 7,405 abc 42,926 a 7,744 bc 
Aphrodite 39,245 a 5,905 bcdef 41,320 ab 6,340 de 
Astound 39,576 a 6,921 abcd 41,400 ab 7,356 bcde 
Athena 39,949 a 7,792 a 41,344 ab 8,179 ab 
Dainty 24,794 bcde 5,033 efgh 33,446 cdefg 7,356 bcde 
Da Vinci 20,031 cdef 5,856 bcdef 26,291 ghi 8,131 ab 
F39 32,339 ab 8,179 a 36,134 abcde 9,147 a 
Flourish 28,438 bc 5,130 defgh 35,018 bcdef 6,776 cde 
Fondness 18,471 def 5,517 defg 23,875 i 8,276 ab 
Golden Aroma 21,589 cdef 2,652 ijk 32,127 cdefg 4,958 f 
HD 150 15,209 ef 2,323 jk 21,193 i 4,211 fg 
Honeydew 252 26,237 bcd 3,969 ghij 28,650 efghi 4,840 f 
Infinite Gold 31,888 ab 6,388 abcde 36,261 abcd 7,889 abc 
Miracle 18,667 def 4,501 fghi 28,089 fhji 7,937 abc 
OC 164 18,141 def 2,081 k 21,491 i 3,049 g 
Prity 19,578 cdef 3,339 hijk 26,497 ghi 4,958 f 
Red Aroma 25,415 bcd 6,437 abcde 30,657 defgh 8,518 ab 
Sheba 12,404 f 2,565 jk 23,444 hi 6,292 e 
USAM 14836 34,248 ab 7,453 ab 37,862 abcd 8,421 ab 
USAM 14837 26,565 bcd 5,420 defg 34,223 bcdef 7,647 bc 
USAM 16141 31,831 ab 5,614 cdefg 39,605 abc 7,598 bcd 
zMeans within a column followed by the same letter are not significantly different according to 
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Accolade 
Figure 1. Exterior and interior of melon varieties in the 2018 variety trial in Indian. 
Colored Sweet Pepper Cultivar Evaluation for 
High Tunnel Production in West-Central Indiana, 
2018 
Petrus Langenhoven, Purdue University, Department of Horticulture and Landscape 
Architecture, 625 Agriculture Mall Dr., West Lafayette, IN 47907, plangenh@purdue.edu 
Sweet colored pepper is an important vegetable grown throughout Indiana. It is a very lucrative 
crop grown mostly by smaller growers for local consumption. High tunnel production of 
vegetables has become very popular and allows growers to extend their production season and 
also protect their crop against severe environmental conditions. Sweet colored peppers can yield 
well in the protected conditions of an unheated high tunnel, but information is lacking about 
which varieties are adapted for high tunnel production and their performance. This paper reports 
on ten colored sweet pepper entries (Table 1; Fig. 2-11) that were evaluated at the Purdue 
Student Farm, West Lafayette, Indiana. 
Materials and Methods 
The trial was conducted on a Mahalasville (Md), silty clay loam. The spring soil test showed 
9.5% organic matter, pH 7.5, and 201 ppm phosphorus (P), 250 ppm potassium (K), 810 ppm 
magnesium (Mg), and 4200 ppm calcium (Ca). The cation exchange capacity was 28.4 meq/100 
gram. Micro nutrients tested at 11.5 ppm zinc (Zn), 34 ppm manganese (Mn), 100 ppm iron (Fe), 
2.7 ppm copper (Cu) and 2.9 ppm boron (B). Nitrogen, 60 lb./A N from Nature’s Source® 
Professional 10-4-3 liquid plant food, was applied by fertigating 15 lb./A N four times at 2, 4, 6, 
and 8 weeks after transplanting. 
The trial was set up in a high tunnel that was 30 feet wide and 96 feet long (Nifty Hoops, MI) as 
a randomized complete block design with six replications (Fig. 1). The high tunnel was equipped 
with louvered gable vents (one at each end wall) and rollup side walls. The gable vents were 
open all the time, but the side walls were opened when inside temperatures reached 75 °F and 
closed when temperatures dropped below 60 °F Sweet pepper entries were assigned to individual 
plots containing one row of five plants that was 7.5 feet long. Peppers were seeded May 7, 2018 
and transplanted into raised beds (2 feet wide) on June 4, 2018 with an in-row spacing of 1.5 feet 
and between-row spacing of 4 feet. (7,260 plants per acre). The entire area between the raised 
beds (4 feet center-to-center) was covered with a black woven polypropylene ground cover 
(DeWitt SunbeltTM). Additionally, a 3 feet wide white woven polypropylene groundcover was 
placed between the rows to increase light in the lower plant canopy. Irrigation was applied once 
per day using 2 gallon per hour pressure compensated emitters (Netafim), flex vinyl spaghetti 
tubing and 90 degree angle stakes.  
The Nature’s Source® Professional 10-4-3 liquid plant food was mixed in a concentrated stock 
tank at 100 times the normal concentration and injected at a 1:100 rate using a water powered 
Dosatron D14MZ2 injection unit. Initial plant support was provided with a stake and weave 
trellis system. Additionally, plants were treated with a biological fungicide BotryStopTM 
(BioWorks®) at a rate of 3 lb./A dissolved in 100 gallons water and RootshieldTM (BioWorks® 
at 6 oz per 100 gallons water. The treatments were applied through the irrigation system. No 
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pruning was done during the growing season. Weed control was minimal and done by hand. No 
pesticides were applied during the growing season. 
Each plot was harvested ten days after the peppers reached their mature color. Harvesting was 
delayed as a result of a planned field day. Harvesting continued once a week between 92 and 107 
days after transplanting. For each plot the marketable and unmarketable number of fruits, fruit 
weight, fruit size (length and width) and flesh thickness were recorded. During the last harvest 
(October 9, 2018) all mature colored and mature green fruit were harvested and recorded. The 
marketable yield was expressed as yield per plant or yield per acre. Data was analyzed using 
ANOVA followed by treatment means separation using Tukey-Kramer’s least significant 
difference at P≤ 0.05. 
Results and Discussion 
Results for yield and fruit size are presented in Table 2 and 3. The number of fruits per plant and 
fruit weight differences among entries were highly significant (P<.0001). Chesapeake produced 
the highest number of fruits per plant (17.2). However, fruit yields of Zamboni, Flavorburst, 
Marcato and Tequila varied between 11.3 and 16.1 per plant and were not significantly lower 
than Chesapeake. Vanguard, Archimedes, Red Knight, Blitz and Delirio produced fruit yields 
between 9.2 and 9.9 per plant and were significantly lower than Chesapeake. Entries producing 
significantly heavier fruit included Archimedes (11.07 oz), Blitz (10.73 oz) and Vanguard (10.71 
oz). Tequila and Marcato produced the lowest fruit weight, 5.34 and 6.12 oz, respectively. 
Unmarketable fruit was insignificantly low and are therefore not reported. Some fruit was 
affected by bacterial soft rot but did not have a significant effect on yield. No fruit showed any 
symptoms of blossom end rot. 
Although differences among entries in terms of yield per plant and per acre were not significant 
at P<0.05, Chesapeake produced a much higher yield (56,326 lb./A) than Delirio (33,728 lb./A), 
but not much higher than the other entries. Vanguard and Red Knight produced blocky fruit 
(Table 3) while all other entries produced an elongated fruit shape, except Mercato. Mercato is a 
tapered sweet pepper and is much longer than any of the bell peppers tested.  
All varieties performed well under high tunnel conditions except Delirio. The combination of a 
lower fruit weight and a low number of fruit per plant contributed to the poor performance. 
Tequila grows well in the high tunnel but is more suited for open field production. The plant has 
an abundance of fruit which is almost all ready to be harvested in two weeks. This variety was 
the first to mature. Fruit of Tequila can be harvested at the purple or red stage. However, fruit 
quality is higher when harvested at the purple stage. Compared to the other blocky type varieties, 
Tequila has the thinnest wall thickness (0.22 inches) and the fruit are much lighter compared to 
the other entries. Vanguard, Archimedes and Blitz produced significantly larger (≈4 x 4 inches) 
and heavier fruit (≈11 oz) than all the other entries. Chesapeake, Zamboni, Flavorburst and 
Mercato are very productive varieties and show great potential for high tunnel production. 
Acknowledgments 
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Table 1. Colored sweet pepper cultivar characteristics*. 







Chesapeake Bell Pepper 72 green red open field 
Zamboni Bell Pepper 70 green red greenhouse 
Flavorburst Bell Pepper 87 lime green yellowish orange high tunnel 
Vanguard Bell Pepper 75 dark green red open field 
Archimedes Bell Pepper 76 green red open field 
Red Knight Bell Pepper 66 dark green red open field 
Marcato Tapered Pepper 
70 green red open field 
Blitz Bell Pepper 70 dark green red high tunnel 
Tequila Bell Pepper 68 purple red open field 
Delirio Bell Pepper 72 green orange high tunnel 
*Data obtained from seed company listed information
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Table 2. Yield of colored sweet pepper cultivars in west-central Indiana. 












Chesapeake 17.2   az 127,717     a 7.05 cd 7.76   a 56,326   a 
Zamboni 11.3 ab 93,250 abc 8.80   b 7.03 ab 51,046 ab 
Flavorburst 15.3 ab 113,550   ab 7.01 cd 6.84 ab 49,689 ab 
Vanguard 9.9   b 73,183   bc 10.71   a 6.78 ab 49,234 ab 
Archimedes 9.4   b 69,533     c 11.07   a 6.61 ab 47,979 ab 
Red Knight 10.0   b 81,983   bc 9.38   b 6.60 ab 47,882 ab 
Marcato 16.1 ab 124,333     a 6.12 de 6.56 ab 47,643 ab 
Blitz 9.8   b 68,433     c 10.73   a 6.25 ab 45,368 ab 
Tequila 16.1 ab 129,233     a 5.34   e 5.94 ab 43,112 ab 
Delirio 9.2   b 69,550     c 7.73   c 4.65   b 33,728   b 
Pr > F <.0001 <.0001 <.0001 NS y NS y 
z Means followed by the same letter are NOT significantly different at P = 0.05, Tukey-Kramer. 
y NS – not significant 
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Chesapeake 3.61   dz 3.34   cd 1.08 0.24 bc 
Zamboni 3.78 cd 3.56   bc 1.06 0.25   b 
Flavorburst 3.92 cd 3.40   cd 1.15 0.20   d 
Vanguard 4.24 bc 4.20     a 1.01 0.31   a 
Archimedes 4.53   b 3.97   ab 1.14 0.25   b 
Red Knight 3.90 cd 3.75 abc 1.04 0.26   b 
Marcato 6.95   a 3.37   cd 2.06 0.19   d 
Blitz 4.18 bc 3.91   ab 1.07 0.26   b 
Tequila 3.70   d 2.97     d 1.24 0.22 cd 
Delirio 3.59   d 3.62   bc 0.99 0.24 bc 
Pr > F <.0001 <.0001 - <.0001 
z Means followed by the same letter are NOT significantly different at P = 0.05, Tukey-Kramer. 
y Length to diameter ratio; ≤0.95: very blocky, flattened shape; 1.00: blocky, length equal to diameter; ≥1.05: 
elongated shape with length greater than diameter. Variable was not subjected to statistical analysis. 
x Fruit wall thickness, measured in inches, at the equatorial point from stem to blossom end 
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Figure 1. High tunnel layout, 9 weeks after transplanting 
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Bell Pepper Cultivar Evaluation, Central 
Kentucky, 2018 
Chris Smigell, John Strang, John Snyder and Emily Pfeufer, University of Kentucky, N 308 
Ag Science North, Lexington, KY 40546 csmigell@uky.edu 
Bell peppers have been a profitable crop in Kentucky for many years.  During this time bacterial 
spot has continued to reduce yields, because the species of bacteria causing this disease keeps 
evolving, allowing it to overcome bacterial spot resistance bred into the latest bell pepper 
cultivars.  Consequently, bacterial spot resistance is a major selling point for new cultivars.  
Some of the newer ones have resistance to ten races (genetic variants) of Xanthomonas 
campestris, the species of bacteria responsible for most cases of pepper bacterial spot, while 
‘Aristotle’ has resistance to three (Table 3).  Resistance to a greater number of races reduces 
disease and can reduce the number of bactericide sprays, but the cultivars still have to yield well 
and have the quality that buyers require.  Bell pepper breeders have developed cultivars 
producing a large number of U.S. Fancy grade peppers; however growers that sell to wholesalers 
who market fruit at a fixed price prefer cultivars that produce large percentages of U.S. Number 
1 fruit.  This replicated trial evaluated 15 bacterial spot-resistant bell pepper cultivars in 
comparison to the industry standard, ‘Aristotle’. 
Materials and Methods 
Cultivars were seeded on 21 March into plastic plug trays (72 cells per tray) filled with Jiffy 
Seed Starting Mix 17 (Jiffy Products of America, Lorain, OH) at the University of Kentucky 
Horticultural Research Farm in Lexington.  Greenhouse-grown transplants were set into black-
plastic-covered, raised beds of Maury silt loam using a water wheel setter on 14 May.  Plots were 
replicated four times in a randomized block design.  Each plot was 10 ft. long and contained 20 
plants set 12 in. apart in double rows spaced 15 inches apart on the bed. Beds were 5 ft. apart.  
Fifty pounds of nitrogen/acre as urea were applied prior to plastic laying.  At planting each 
transplant was watered in with a pint of starter solution (6 lb. of 10-30-20 in 100 gallons of 
water).  Calcium nitrate was applied via fertigation roughly weekly at a rate of 3.9 lbs. 
nitrogen/acre from 1 June through 9 September, for a total of 44 lbs. N/acre.  No bactericide or 
fungicide sprays were applied, in order to better evaluate bacterial spot resistance.  Danitol was 
sprayed for stink bug control on 9 and 15 August.  Seven plants per plot were rated for disease 
severity using the Horsfall-Barratt scale, where each plant is given a numerical value depending 
on the total percent leaf area affected by bacterial spot. 
   The plot was harvested five times: 28 June, 16 July, 8 August, and 6 and 27 September.  Fruit 
were weighed, counted and graded according to the grades U.S. Fancy (>3 in. diameter and 
height), U.S. No. 1 (>2.5 in. but <3 in. diameter), and U.S. No. 2 (<2.5 in. diameter plus 
misshapen but sound fruit sold as ‘choppers’ to food service buyers), and cull fruit.  
Results and Discussion 
Average monthly temperatures during this trial began with May being 7 °F above normal.  June 
was 3 °F above normal.  July and August were near normal, and September was 5 °F above 
normal.  Precipitation was about normal in May and July, and 1.8, 1.3, and 4.7 inches above 
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normal in June, August, and September, respectively. There were 24 days with precipitation 
from the planting date through 9 July (the last disease evaluation date). This many precipitation 
events are about average for that period. ‘PS 8302’ seeds germinated very slowly and the 
germination percentage was low.  Consequently, there were only enough transplants to make 
three, instead of four trial replicates.  A windy storm on 20 July broke many pepper-laden 
branches.  This contributed to the high number of sun-scalded peppers.  Foliage density appeared 
to vary among cultivars, and this likely contributed to the high scald incidence as well.  
Most cultivars performed well with respect to yield (Table 1) and desirable fruit characteristics 
(Table 2).  The best performing cultivars were selected by evaluating yield, slight differences in 
fruit characteristics, and for a few cultivars, past performance.  Tables 4, 5, and 6 show results, 
by grade, of the early, middle, and latest harvests, respectively.  This gives growers an idea of 
how the cultivars performed across the harvest period. (Most cultivars yielded little or nothing in 
the first harvest).  The second and fifth harvests (Tables 4 and 6) yielded the most pounds of fruit 
across all cultivars, and were about equal.  The third harvest (Table 5) produced about a quarter 
of the second harvest.  This may have been due to very low fruit set observed in many cultivars 
in late June.  Yields of the ten highest-yielding cultivars (total marketable yield) were not 
significantly different (Table 1).  All ten also had the greatest yields of U.S. Fancy fruit, and 
these yields, too, were statistically similar.   Eight of these also had the highest yields of U.S. No. 
1 fruit.  The best performing bell pepper cultivars in this trial were among this group:
• ‘La Belle’ had the highest total marketable yield for the entire trial and the second
highest U.S. Fancy yield.  It also had relatively low percentages of culled and sun-
scalded fruit (Table 2), and one of the higher percentages of four-lobed fruit.  Across
all harvests, it had one of the lower average weights of individual fruit in the U.S. No.
1 grade, and maintained this trend throughout the trial (Table 8).  Its 80% pack out of
Fancy + No.1 fruit in the second harvest (Table 7) makes it a good choice for the early
market, however it tends to have a lighter fruit color and had the highest percentage of
fruit with silvering (very fine, pale streaks on the skin).
• ‘Aristotle’ had the second highest total marketable yield, as it did in the 2017 pepper
evaluation (Smigell et al, 2017).  Essentially, ‘La Belle’ and ‘Aristotle’ had the same
total marketable yields (26.5 tons/A).  ‘Aristotle’ had a high average weight of
individual fruit in the U.S. No. 1 grade across all harvests (Table 8).  It had low scald,
cull, and silvering percentages, however its percentages of four-lobed fruit have been
among the lowest of all cultivars tested in this year’s and last year’s trials.
• ‘Samurai S10’ had the highest yield of No.1 fruit for the trial and the second highest
percentage of total yield as Fancy + No. 1 fruit.  It ranked very high in percentage of
Fancy + No. 1 fruit in the second and third harvests (Table 7), making it a good
cultivar for the early market.  Its average weight of individual fruit in the U.S. No. 1
grade across all harvests was not significantly different from ‘Aristotle’ (Table 8).
Cull, silvering, and scald percentages were among the lowest.  It also had high
rankings for all other fruit characteristics.
• ‘Turnpike’ ranked highest for percentage of Fancy + No. 1 fruit pack out in the last
harvest, and so may be a good choice for the later market.  Its overall percentage of
total yield as Fancy + No. 1 fruit was higher than for ‘La Belle’ and ‘Aristotle’.  It had
a low silvering percentage, good blockiness and color ratings, and was the highest
Midwest Vegetable Trial Report for 2018 
34 
yielder of marketable fruit in the 2017 trial.  It maintained a high average fruit weight 
for the No. 1 grade across all harvests (Table 8).   
• ‘Boca’ was among the highest yielders in 2017 and in this year’s trial.  It had the
second highest overall yield of No. 1 fruit and a high percentage of Fancy + No. 1 fruit
in the second harvest, consistent with its early harvest last year.  Thus this is another
good early market candidate.  Its overall percentage of total yield as Fancy + No. 1
fruit was higher than for ‘La Belle’ and ‘Aristotle’. Silvering percentage was low, and
cull and sunscald percentages were very low.  It was rated very high for fruit
appearance and its dark green color.
• ‘Captiva’ had the third highest yield of No. 1 fruit for the whole trial, and the highest
percentage of total yield as Fancy + No. 1 fruit for the trial.  It had the highest
percentage (88%) of Fancy + No. 1 fruit in the second harvest, making it a good early
market choice.  Cull and scald percentages were low, and it had some of the highest
marks for fruit shape, appearance, blockiness, and color.
Yields of U.S. Fancy and No. 1 peppers (as a percentage of total marketable yield) decreased for 
all cultivars from the second to the third harvest (Table 7), and for most cultivars the percentage 
decreased again in the last harvest, except for ‘Playmaker’, ‘Captiva’, ‘Outsider’ and ‘Turnpike’. 
Maintaining individual pepper weight/size as the season progresses is desirable, but normally 
drops as the season progresses.  Looking at all cultivars combined, just for the Fancy and No. 1 
grades, average pepper weights were significantly lower for the later harvests compared to 
harvests in June or July (data not shown).  Thus, on the whole, pepper size for these grades 
decreased as the season progressed.  Comparing cultivars, all harvests combined, there were no 
significant differences in the average weight of a Fancy pepper (Table 8).  Analysis of variance 
did indicate that the average weight of peppers in the No. 1 size grade differed among harvest 
dates for some cultivars (column 5, Table 8).  ‘Turnpike’ was the only cultivar among the overall 
high-yielders that did not vary its average weight of No. 1 peppers through all five harvests. 
In Figure 1 the vertical axis represents the average bacterial spot severity by cultivar after 
transforming the Horsfall-Barratt ratings to the midpoint of the rating range.  Ratings were 
completed on 15 and 27 June, and 9 July.  By the third evaluation, ‘Hunter’, ‘PS 8302’, 
‘Turnpike’, ‘Captiva’ and ‘Boca’ showed trends of higher bacterial spot severity, and were 
statistically different from the grower standard ‘Aristotle’.  Though ‘Samurai S10’ was 
numerically lowest in bacterial spot on all dates, this difference was not statistically different 
from most cultivars.  These levels of disease were still relatively low, as very few fruit were 
culled due to bacterial spot, and leaf spotting was not severe enough to become obvious in any 
cultivar. 
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2018 Mole Pepper Variety Trial 
Ben Phillips, Michigan State University Extension 
One Tuscola St, Suite 100A, Saginaw, MI 48607 
Office: 989.758.2502 Email: phill406@msu.edu 
This project was undertaken with a client who wanted to make mole (pronounced “moh-
lay”) sauces from Michigan-grown and Michigan-dried poblano (dried ancho), chilaca (dried 
pasilla), mirasol (dried guajillo) peppers. The peppers must be fully ripened before drying for the 
right flavor. Therefore, the main interest of this study was to determine which varieties would 
yield the most ripe colored fruit before the first frost. A secondary objective of this project was to 
dry the peppers, covered in a separate report. 
Materials and Methods 
The mole pepper variety trial was planted at the Saginaw Valley Research and Extension 
Center (43.399097, -83.694497, Frankenmuth, Michigan). The soil type was a Tappan-Londo 
loam with a poor-moderate drainage class. On 30 May 180 pounds 46-0-0 was preplant 
incorporated, resulting in ~80 lb N per acre. The same day, 13 varieties were transplanted in a 
completely randomized block design with four replications. Sakata (SK), PanAmerican (PAN), 
Siegers and Harris seed companies and private Wisconsin breeder, James Nienhuis (JN), donated 
seeds to the trial. Varieties donated by Siegers are owned by Seminis (SG) and US Agriseed 
(UA). The variety donated by Harris is owned by Seminis. Transplants were started by a local 
greenhouse on 7 April in 72-cell trays and were eight inches tall at transplanting. Plots consisted 
of a single row 20 ft long. Rows were 40 inches on-center, with a 16 inch in-row spacing, 
targeting 7,800 plants per acre. After transplanting, on 30 May, Dual Magnum (s-metolachlor) 
and Command (clomazone) preemergent herbicide was applied between the rows, each at 1 pint 
per acre rates. On 10 July, the plots were broadcasted with 90 pounds 46-0-0, resulting in an 
additional 40 lb N per acre. Plots were hoed three times. 
Weather at transplant was hot and dry at transplanting, and supplemental water was 
manually applied with a water truck and garden hose, two days after transplanting. Disease 
pressure was nonexistent, weed control was excellent, and hornworms occurred in low 
quantities.  
Starting 12 September, red peppers were harvested from all plants in each 20-foot row 
(between 11 and 16 plants) and total red fruit weights were recorded for each plot. A second 
harvest occurred on 26 September, and on the final harvest on 11 October breaker fruit were also 
counted and weighed. Fruit with spots and rots were counted and factored into the cull rate of all 
fruits, including breakers. Two attempts were made to dry the fruits, and that is covered in a 
separate report. 
Results and Discussion 
All pepper varieties tended to lean over as they grew, and many fruits touched the ground 
with their tips or were sunburned on the western side of the rows as the plant leaned and exposed 
fruit from under their leaves. The longer, thinner fruits of SHP9018, Holy Mole and Durango 
were straighter on more upright plants. 
All poblanos had ripe fruits by 26 Sept, but Capitan and Vencedor were the earliest to 
reach maturity on 12 Sept (Figure 1).  Don Matias was the only entry to yield more ripe fruit 
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with each successive harvest. Masivo had a high incidence of stip disorder resulting in a cull rate 
at 57% (Table 1). Both Don Matias and Hidalgo ripened to a dark chocolate color that was hard 
to differentiate from the dark green immature fruit, and also made it harder to grade out culls 
from stip disorder that were easy to spot on red fruit.  
The yields of chilaca peppers are found in Table 2. Overall, Holy Mole and SHP9018 
performed statistically identical in all respects. Ripe fruit were first picked on 26 September, and 
this is the date when the most ripe fruit were picked (Figure 1). Both chilaca peppers ripened to a 
dark chocolate and tended to curve as plants leaned over.  
The yields of the one guajillo pepper (Durango), the roasting pepper (Wisconsin 
Wroaster), and the aji pepper (Aji Rico) are in Table 3. These were not statistically compared 
with each other, chilacas or poblanos because they are not similar peppers. 
• Wisconsin Wroaster yielded the most red fruit at the earliest picking date on 12
September. The wall thickness of this pepper was similar to the poblanos, but the fruits
were generally smaller and with an inverted calyx allowing water to shed instead of
collecting in the top of the fruit (Figure 1).
• Durango yielded more ripe fruit with each successive harvest (Figure 1). The wall
thickness of Durango was the thinnest in the trial, which is a good drying quality. But, it
is worth noting that this variety exhibited high incidence of blossom end rot, resulting in
44% of the red peppers to be culled.
• Aji Rico yielded an enormous amount of small fruit that peaked on 26 September. This
pepper is the only Capsicum baccatum in the trial, and was more stunted by the
preemergent herbicides than other varieties. They grew in a more compact shape that
resulted in fewer fruit touching the ground from the plant leaning over.
Figure 1. Average number of peppers at each harvest. Aji Rico numbers were divided by five to 








12-Sep	Red 26-Sep	Red 11-Oct	Red 11-Oct	Breaker
Average	number	of	peppers	at	each	harvest
Aji	Rico/5 Alteno Baron Capitan
Don	Matias Durango Hidalgo Holy	Mole
Masivo SHP9018 Trident Vencedor
Wisconsin	Wroaster
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Table 1. Yield and cull data on nine poblano pepper varieties planted at the Saginaw Valley 
Research and Extension Center in 2018. Values are averaged across four replicates. Values in 
bold indicate that the variety performed statistically similar to the variety with the highest value 
for that column, as determined through a Least Significant Difference test at alpha = 5% and a 
two-tailed t-statistic (21,0.05). NS indicates that there were no significant differences between 
varieties. Plots consisted of a single row 20 ft long. Rows were 40 inches on-center, with a 16 
inch in-row spacing, targeting 7,800 plants per acre. 











Alteno SK 16,514.86 4,251.35 0.26 1.86 49.75 
Don Matias SE 14,062.16 3,548.24 0.25 1.50 55.13 
Capitan SK 12,100.00 3,114.93 0.27 1.38 55.64 
Hidalgo SE 12,427.02 2,992.30 0.25 1.33 56.30 
Vencedor SE 11,772.97 2,910.54 0.25 1.28 45.28 
Baron SE 9,974.32 2,477.23 0.25 1.17 31.61 
Trident SK 4,087.84 1,136.42 0.28 0.50 15.06 
Masivo UA 3,270.27 866.62 0.27 0.37 40.00 
Mean - 10,526.18 2,662.20 0.26 1.17 - 
CV - 50.17 59.03 7.16 50.97 - 
t-value - 2.08 2.08 2.08 2.08 - 
LSD - 7,765.30 1,890.42 0.03 0.88 - 
p-value - 0.0213 0.0180 0.0043 0.0310 - 


















Alteno 11.78 16,678.37 4,889.05 0.30 1.86 50.25 
Don Matias 25.75 11,445.94 2,877.84 0.25 1.19 44.87 
Capitan 19.70 9,647.30 2,411.82 0.25 1.14 44.36 
Hidalgo 19.96 9,647.30 2,918.72 0.30 1.04 43.70 
Vencedor 13.72 14,225.67 3,376.55 0.24 1.57 54.72 
Baron 13.75 21,583.78 6,466.96 0.30 2.66 68.39 
Trident 23.68 23,055.40 7,856.82 0.36 2.31 84.94 
Masivo 57.62 4,905.40 1,357.16 0.28 0.55 60.00 
Mean 23.25 13,898.65 4,019.37 0.29 1.54 - 
CV 44.21 40.60 35.55 13.98 36.47 - 
t-value 2.08 2.08 2.08 2.08 2.08 - 
LSD 15.11 8,298.24 2,101.13 0.06 0.82 - 
p-value 0.0001 0.0021 <0.0001 0.01 0.00 -
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Table 2. Yield and cull data on two chilaca pepper varieties planted at the Saginaw Valley 
Research and Extension Center in 2018. Values are averaged across four replicates. Values in 
bold indicate that the variety performed statistically similar to the variety with the highest value 
for that column, as determined through a Tukey test Minimum Significant Difference (MSD) at 
alpha = 5%. 











Holy Mole SE 26,652.70 3,041.35 0.11 2.67 81.91 
SHP9018 SK 22,401.35 2,550.81 0.11 2.32 81.55 
Mean - 24,527.02 2,796.08 0.11 2.49 - 
CV - 27.73 24.62 9.32 26.97 - 
MSD - 15,307.57 1,548.93 0.02 1.51 - 
p-value - 0.4419 0.3878 0.9442 0.5070 - 


















Holy Mole 24.43 5,886.49 866.62 0.15 0.59 18.09 
SHP9018 21.55 5,068.92 654.05 0.13 0.52 18.45 
Mean 22.99 5,477.70 760.34 0.14 0.56 - 
CV 13.75 26.14 20.10 11.35 24.84 - 
MSD 7.11 3,221.83 343.87 3.18 3.18 - 
p-value 0.29 0.48 0.14 0.04 0.31 -
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Table 3. Yield and cull data on a guajillo pepper (Durango), roasting pepper (WI Wroaster), and 
aji pepper (Aji Rico) planted at the Saginaw Valley Research and Extension Center in 2018. 
Values are averaged across four replicates. Analyses were not performed on these varieties 
because they are not directly comparable to each other, or to the poblano peppers in Table 1 or 
chilaca peppers in Table 2.  











Durango SK 49,381.07 4,651.96 0.10 5.66 80.75 
CV - 24.05 16.86 10.26 15.03 - 
WI Wroaster JN 34,664.86 4,799.12 0.14 4.00 60.74 
CV - 14.53 15.46 5.04 11.71 - 
Aji Rico PAN 309,531.00 12,901.21 0.04 36.85 85.19 
CV - 22.43 16.30 17.78 16.35 - 


















Durango 44.44 11,772.97 1,095.54 0.09 1.31 19.25 
CV 12.14 58.97 57.96 7.72 50.03 - 
WI Wroaster 12.25 22,401.35 3,057.70 0.14 2.57 39.26 
CV 46.07 43.20 41.61 3.39 39.05 - 
Aji Rico 7.42 53,795.93 2,305.54 0.04 6.53 14.81 
CV 51.07 18.23 18.44 2.34 24.26 -
Evaluation of 18 Bell Pepper Cultivars 
In Southwest Michigan 
Dr. Ron Goldy and Kyle Ferrantella, Southwest Michigan Research and Extension 
Center, 1791 Hillandale Road, Benton Harbor, Michigan 49022 goldy@msu.edu 
Objective: 
To evaluate performance of 18 bell pepper cultivars for adaptability to Southwest 
Michigan growing conditions. 
Summary: 
In general, the 2018 growing season was difficult for high pepper yield and quality. 
Statistical differences were found between entries in all traits measured. Taking into 
account total yield, average fruit size, and low numbers of number two and cull fruit, 
‘Autry’, PS 09979325, ‘Galileo’, ‘Mercer’, and’ Boca’ were the top performers. If the 
market desires a smaller fruit, 136065 is also an entry worth considering. 
Methods: 
Fertilizer:  Prior to planting, nitrogen (33-0-0), potassium (0-0-62), sulfur (95%), and 
boron (Sol-u-bor) were broadcast at 50, 105, 37, and 3 pounds per acre, respectively. 
After planting, nutrients were applied through the drip irrigation system using Nitro Plus 
(18N-5Ca-1.5Mg and a proprietary growth regulator) at 15 gallons/acre on 6/11, 6/18, 
6/25, and 7/2 and Harvest More Urea Mate (5-10-27 plus minor nutrients) at 20#/acre 
on 7/9, 7/16, 7/23, 7/30, 8/6, 8/13, 8/20, 8/27, and 9/3 for a total of 172# nitrogen and 
132# potassium/acre. 
Weed control:  Weeds were controlled by black plastic on the beds. Between row 
weeds were controlled through hand hoeing and cultivating. 
Planting:  Plants were started in the greenhouse 26 March 2018 and planted to the 
field 24 May. Plants were set on raised, black plastic mulched beds, 6” high, 22” wide at 
the top and 5.5-feet on center. Plants were set in double rows 14” between rows and 
18” in the row (10,560 plants/acre). The trial was planted as a completely randomized 
design with 16 plants per plot and 4 replications. Four guard plants separated plots. 
Plant care:  Plots were irrigated as needed and insects and diseases controlled using 
standard commercial practices. 
Harvest and data collection:  Harvest was conducted 7, 21 August and 6, and 19 
September.  Fruit was graded into Jumbo, Extra Large, Large, Medium, Number 2 and 
Culls. Each category was counted, weighed and converted into bushels per acre. 
Average number one fruit weight was also determined. 
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Results:
The 2018 growing season was difficult for many crops but especially for peppers 
planted the end of May. Between 9 and 22 May, Southwest Michigan received 4 or 
more inches of rain, making field activities difficult. Many plants scheduled for 
transplanting during this period were held until conditions improved. Planting began 23 
May, with growers getting plants out as quickly as possible. Starting 24 May, transplants 
were exposed to eight days of temperatures above 83oF with three consecutive days 
having temperatures of 94oF, 96oF, and 92oF. These plants were severely stressed with 
many needing to be replaced. Those not replaced, continued to struggle. They did not 
respond to additional fertilizer applications with many failing to reach full plant size. Poor 
plant performance kept the plants from reaching their full yield potential. However, all 
plants appeared equally affected. 
Total yield of the 18 entries ranged from 1278 (‘Outsider’) to 846 (‘Islamorada’) 
bushels/acre (Table 1). This is 600 bushels/acre lower than many previous trials. 
Previous trials at the Southwest Michigan Research Center were harvested five times 
while the 2018 trial was harvested four. This accounts for some of the yield difference, 
but it was decided to forego a fifth harvest due to poor plant performance previously 
mentioned. Fourteen entries had statistically similar total yield (Table 1). Statistically 
significant differences were also found in the other traits measured (Table 1). Cull fruit 
was mainly due to blossom end rot. ‘Outsider’ stood alone in the number of cull fruit at 
347 bushels/acre. 
Five entries, PS 09941819, ‘Galileo’, ‘Mercer’,’ Boca’, and ‘Turnpike’ all had similarly 
high average number one fruit weight (Table 1). One entry (136065) had no jumbo fruit; 
it also had the smallest average fruit size. Sixteen entries had similar number 2 fruit 
yields. Number two fruit are fruit with significant deformities or small size, but no evident 
fruit rots. 
Sixteen entries were green to red or red/orange and two were green to yellow. Green to 
yellow entries had lighter green fruit color than green to red entries (Figures 1 – 6). The 
green to yellow entries also had low average number one fruit weight. BEJO3072 was 
inadvertently omitted from the pictures. 
Taking into account total yield, average fruit size, and low numbers of number two and 
cull fruit, ‘Autry’, PS 09979325, ‘Galileo’, ‘Mercer’, and’ Boca’ were the top performers. If 
the market desires a smaller fruit, 136065 is also an entry worth considering. 
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Table 1. Yield in bushels/acre and size grades of 18 bell peppers grown at the 
Southwest Michigan Research and Extension Center, Benton Harbor, Michigan in 2018. 
Average number one fruit weight is in grams. Plant population was approximately 
10,560 plants per acre. Numbers in bold in the same column are not statistically 
different from the highest number in that column.




















Outsider RG 1278 165 201 193 153 161 223 347 
Autry SE 1265 172 185 193 236 246 209 197 
PS 09941819 SE 1265 197 243 278 259 133 240 112 
Galileo SW 1232 178 193 184 225 190 334 105 
Mercer SK 1230 182 137 222 239 210 300 121 
Boca SW 1215 178 152 236 272 195 270 89 
Standout RG 1208 145 40 126 263 279 335 165 
PS 09979325 SE 1204 168 106 252 299 190 256 101 
1360605 PAN 1199 125 0 11 273 650 184 81 
Playmaker SE 1195 176 128 192 257 172 265 180 
Turnpike SE 1134 195 174 185 182 127 346 120 
Aristotle SE 1116 164 78 170 211 159 282 115 
BEJO3072 BE 1112 166 113 205 230 173 312 79 
Samurai SK 1011 153 68 126 227 192 270 128 
Ninja SK 947 150 38 144 223 188 233 121 
1364485 PAN 943 136 3 91 202 309 287 51 
1364483 PAN 860 176 42 190 181 131 217 99 
Islamorada SW 846 136 49 94 101 207 231 163 
lsd 0.05 295 20 104 90 92 123 136 74 
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Figure 1. Entries in the 2018 Southwest Michigan Research and Extension Center 
bell pepper trial. Front row left to right: ‘Boca’, ‘Galileo’, ‘Islamorada’, ‘Mercer’ and 
‘Samurai’. Second row left to right: ‘Ninja’, ‘Playmaker’, ‘Turnpike’, ‘Aristotle’, PS 
09941819. Third row left to right: PS 09979325, ‘Autry’, 1364483, 1360605, and 
‘Outsider’. Back row left to right: ‘Standout’ and 1364485. Not shown: BEJ03072. 















































































































































































































































































































































































































Evaluation of 17 Specialty Pepper Cultivars 
In Southwest Michigan 
Dr. Ron Goldy and Kyle Ferrantella, Southwest Michigan Research and Extension 
Center,1791 Hillandale Road, Benton Harbor, Michigan 49022, 
goldy@anr.msu.edu 
Objective: 
To evaluate performance of 17 specialty pepper cultivars for adaptability to Southwest 
Michigan growing conditions.  
Summary: 
Statistical differences were found between the 11 jalapeno-types in all characteristics 
measured except for yield of number 2 fruit. EXP 76, BSS1147, and USAP 14765 are 
varieties that were found to be worth growing based on total yield, yield of number 1 
fruit, large fruit size and low number 2 and cull fruit. ‘Compadre’ is also worth trying if 
fruit size is not critical for your market. Yield and fruit quality of six other specialty 
peppers were also evaluated. 
Methods: 
Fertilizer:  Prior to planting, nitrogen (33-0-0), potassium (0-0-62), sulfur (95%), and 
boron (Sol-u-bor) were broadcast at 50, 105, 37, and 3 pounds per acre, respectively. 
After planting, nutrients were applied through the drip irrigation system using Nitro Plus 
(18N-5Ca-1.5Mg and a proprietary growth regulator) at 15 gallons/acre on 6/11, 6/18, 
6/25, and 7/2 and Harvest More Urea Mate (5-10-27 plus minor nutrients) at 20#/acre 
on 7/9, 7/16, 7/23, 7/30, 8/6, 8/13, 8/20, 8/27, and 9/3 for a total of 172# nitrogen and 
132# potassium/acre. 
Weed control:  Weeds were controlled by black plastic on the beds. Between row 
weeds were controlled through hand hoeing and cultivating. 
Planting:  Plants were started in the greenhouse 26 March 2018 and planted to the 
field 24 May. Plants were set on raised, black plastic mulched beds, 6” high, 22” wide at 
the top and 5.5-feet on center. Plants were set in double rows 14” between rows and 
18” in the row (10560 plants/acre). The trial was planted as a completely randomized 
design with 16 plants per plot and 4 replications. Four guard plants separated plots. 
Plant care:  Plots were irrigated as needed and insects and diseases controlled using 
standard commercial practices. 
Harvest and data collection:  Harvest was conducted 2, 17, 28 August and 12 
September and graded into number 1, number 2 and cull fruit. Each category was 
counted, weighed and converted into bushels per acre. Average number one fruit 
weight was also determined. Only jalapeno entries were subjected to statistical analysis. 
Midwest Vegetable Trial Report for 2018
61
Results: 
The 2018 growing season was difficult for many crops but especially for peppers 
planted the end of May. Between 9 and 22 May, Southwest Michigan received 4-inches 
of rain, making field activities difficult. Many plants scheduled for transplanting during 
this period were held until conditions improved. Planting began 23 May, with growers 
getting plants out as quickly as possible. Starting 24 May, transplants were exposed to 
eight days of temperatures above 83oF with three consecutive days having 
temperatures of 94oF, 96oF, and 92oF. These plants were severely stressed with many 
needing to be replaced. Those not replaced, continued to struggle. They did not 
respond to additional fertilizer applications with many failing to reach full plant size. Poor 
plant performance kept the plants from reaching their full yield potential. However, all 
plants appeared equally affected. 
The 11-jalapeno entries were separated from other types for statistical analysis (Table 1 
and Table 2). Total jalapeno yields per acre ranged from 1336 bushels for ‘Compadre’
to 762 bushels for SC3198HJ. Four entries, ‘Compadre’, BSS1147, EXP 76, and USAP 
14765 were statistically similar for total yield (Table 1). These entries also had similar 
yield of number 1 fruit. EXP 76 and USAP 14765 were also among the leaders in 
average number 1 fruit weight at 44 and 43 grams/fruit, respectively. Even though 
‘Compadre’ had high total yield, it had small fruit, averaging 29 grams/fruit across the 
season. This small fruit size can be seen in Figures 1 and 6. ‘Compadre’ also had the 
highest number of cull fruit. 
EXP 76, BSS1147, and USAP 14765 are varieties worth growing based on total yield, 
yield of number 1 fruit, large fruit size and low number 2 and cull fruit. ‘Compadre’ is 
also worth trying if fruit size is not critical for your market. 
Non-jalapenos consisted of banana, cubanelle, poblano, cayenne and serrano types. 
Their yields can be seen in Table 2, and pictures are in Figure 1 – 5. 














Compadre RG 1336 1244 29 85 72 
BSS1147 BE 1327 1259 42 48 20 
EXP 76 BE 1099 1028 44 52 19 
USAP 14765 UA 1071 1006 43 53 12 
Paquime RG 1033 917 40 86 30 
USAP 14764 UA 1022 968 48 40 13 
Tzotzil SE 1019 935 49 61 24 
EXP 77 BE 995 901 45 73 22 
EXP 80 BE 918 809 46 61 48 
PS 11435810 SE 866 803 42 42 21 
SC3198HJ SE 762 692 29 50 20 
















Beacon Banana SW 1250 938 67 245 67 
Lola Banana SK 1051 797 64 145 109 
USAP 15293 Cubanelle UA 954 729 99 156 70 
Altiplano Serrano UA 858 810 17 44 4 
El Senor Cayenne UA 835 654 38 127 54 
Carramza Poblano SE 833 621 86 190 22 
Table 1. Yield and fruit quality in bushels per acre of 11 jalapeno peppers grown at 
the Southwest Michigan Research and Extension Center, Benton Harbor, Michigan 
in 2018. Plant population was 10,560 plants per acre. Numbers in bold are not 
statistically different from the highest number in that column. 
Table 2. Yield and fruit quality in bushels per acre of 6 specialty peppers grown at 
the Southwest Michigan Research and Extension Center, Benton Harbor, Michigan 
in 2018. Plant population was 10,560 plants per acre. 
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 Figure 1. Fruit from the third harvest of the 2018 Southwest Michigan Research and 
Extension Center specialty pepper trial. Front row left to right: ‘Beacon’, ‘Lola’, 
‘Tzotzil’, PS 11435810, SC3198HJ. Second row left to right, Carramza, USAP 
14764, USP 14765, USAP 15293, ‘El Senor’. Row three left to right:’ Altiplano’, 
‘Paquime’, ‘Compadre’, BSS1147, EXP 76. Back row left to right: EXP 77 and EXP 
80. 




















































































































































































































































































































































































































Midwest Vegetable Trial Report for 2018 
Pumpkin Germplasm & Disease Resistance Evaluations 
Brad R. Bergefurd, Horticulture Specialist and Extension Educator, South Centers 
Dr. Sally Miller, Professor Department Plant Pathology, Wooster 
Claudio Vrisman, Department Plant Pathology, Wooster  
Thomas Harker, Horticulture Research Assistant, South Centers 
Wayne Lewis, Farm Manager, South Centers 
Ryan Slaughter, Horticulture Research Assistant, South Centers 
OBJECTIVES: 
To screen new pumpkin variety releases (2017-2018) for their production performance under Ohio growing 
conditions and to evaluate yield potential and fruit quality characteristics for the southern Ohio area. 
MATERIALS and METHODS: 
This trial evaluated twenty replicated pumpkin cultivars for their production suitability, performance and quality 
attributes under southern Ohio growing conditions. Cultivar selections were new releases along with industry 
standard varieties. Input was received from seed companies, growers, and industry personnel regarding 
variety selection and standard comparison. Seeds were direct seeded to the field on June 7th. A randomized 
complete block design with three blocks and five plants per variety per plot was used in the study. Rows were 
spaced 8 ft apart with seeds planted 3 ft apart in the row and row length was 12 ft.  This study was conducted 
at the Ohio State University (OSU) South Centers/Piketon Research & Extension Center at Piketon, Ohio (lat. 
39.07° N, long. 83.01° W), elevation 578 feet. The experimental soil is designated as a DoA—Doles silt loam, 
with 0–3% slopes. It is a deep, nearly level and somewhat poorly drained soil. Typically, the soil surface is a 
brown, friable silt loam about 20 cm deep and beneath this the subsoil is about 18.5 m. 578 pounds of 19-19-
19 fertilizer per acre were applied prior to planting. Fungicides were applied following recommendations from 
the Midwest Vegetable Production Guide for Commercial Growers (ID-56).  Sandea pre-emerge herbicide was 
applied to the trial.  Weeds were also controlled with cultivation and hand hoeing.  
Two separate trials were planted using the same cultivars; one was sprayed for downy mildew alone and 
the other for both powdery and downy mildew.  There were six fungicide applications made over the 2018 
growing season. See Figure 1.  
Figure 1. Fungicides applied to pumpkin trials. 








7/16/2018 Presidio 4 floz./acre x x 
8/2/2018 Ranman 2.75 floz/acre x x 
8/2/2018 Rally 5 oz/acre - x
8/2/2018 Quintec 6 floz/acre - x
8/9/2018 Presidio 4 floz/acre x x 
8/9/2018 Brigade 2EC 6.4 floz/acre x x 
8/20/2018 Tanos 8 oz/acre x x 
8/20/2018 Quintec 6 floz/acre - x 
8/27/2018 Ranman 2.75 floz/acre x x 
9/14/2018 Presidio 4 floz/acre x x 
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Miniwarts 12.78 ABC 33275 A 23199 ABC 2.74 E 
JPN 62005R 11.99 ABC 5445 CD 21773 ABC 16.65 ABC 
Specter 13.14 ABC 6050 CD 23854 ABC 10.7 BCDE 
Warty Gnome 17.52 ABC 39930 A 31808 ABC 3.21 E 
Ares 19.49 ABC 7260 CD 35388 ABC 19.43 AB 
Cronus 14.94 ABC 6050 CD 27133 ABC 13.36 ABCDE 
Kratos 14.15 ABC 6050 CD 25693 ABC 11.26 BCDE 
Rhea 9.95 ABC 4840 CD 18070 ABC 10.91 BCDE 
Zeus 5.35 C 3630 CD 9727 C 6.28 CDE 
Orange Sunrise 25.46 A 12705 BC 46212 A 14.3 ABCD 
Bisbee Gold 15.86 ABC 20570 B 28796 ABC 5.72 CDE 
Bayhorse Gold 13.44 ABC 5445 CD 24398 ABC 19.52 AB 
Cracker Jack 9.35 BC 5445 CD 16972 BC 8.35 CDE 
Honky Tonk 21.75 AB 10890 BCD 39490 AB 14.9 ABCD 
Hulk 17.95 ABC 6050 CD 32593 ABC 22.68 A 
Jason 15.34 ABC 9075 CD 27842 ABC 12.65 ABCDE 
Secretariat 16.16 ABC 7865 CD 29339 ABC 14.9 ABCD 
NH 4717 5.76 C 3025 CD 10467 C 4.61 DE 
Skidoo 13.15 ABC 7260 CD 23882 ABC 8.99 BCDE 
SPU13118 5.10 C 1815 D 9263 C 12.24 ABCDE 
LSD 15.94 10027 28939 10.98 
Table 2. Yields from replicated Pumpkin Cultivar Performance Trial, powdery mildew fungicides applied. 
Cultivar 
Pounds 




Weight (lbs.) Seed Source 
Miniwarts 11.8 BC 35695 A 21428 BC 2.4 G Harris Moran 
JPN 62005R 19.04 B 7260 DEF 34564 B 19.64 AB Johnny’s 
Specter 18.94 B 9680 CDEF 34390 B 14.53 BC Harris Moran 
Warty Gnome 13.31 BC 33880 A 24165 BC 2.84 G Harris Moran 
Ares 13.39 BC 6050 DEF 24304 BC 15.53 ABC Harris Moran 
Cronus 9.3 BC 3025 EF 16880 BC 14.38 BC Harris Moran 
Kratos 20.01 B 10285 CDE 36329 B 13.49 BCD Harris Moran 
Rhea 15.13 BC 9075 CDEF 27472 BC 11.81 CDE Harris Moran 
Zeus 9.4 BC 4235 DEF 17066 BC 16.61 ABC Harris Moran 
Orange Sunrise 16.14 B 7865 DEF 29308 B 14.38 BC Harris Moran 
Bisbee Gold 14.96 BC 21175 B 27169 BC 5.15 FG Rupp 
Bayhorse Gold 35.21 A 15730 BC 63915 A 16.26 ABC Rupp 
Cracker Jack 8.64 BC 6655 DEF 15686 BC 6.3 EFG Sakata 
Honky Tonk 19.57 B 10285 CDE 35530 B 13.53 BCD Sakata 
Hulk 10.56 BC 3630 EF 19171 BC 21.75 A Sakata 
Jason 12.48 BC 5445 DEF 22665 BC 16.22 ABC Seedway 
Secretariat 10.44 BC 5445 DEF 18962 BC 14.37 BC Seedway 
NH 4717 15.88 B 9075 CDEF 28828 B 12.71 CDE Johnny’s 
Skidoo 18.88 B 11495 CD 34272 B 11.69 CDEF Rupp 
SPU13118 3.72 C 2420 F 6762 C 7.45 DEFG Sakata 
LSD 11.96 7773.00 21721 6.64 -
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RESULTS: 
Overall plant and fruit quality was good in the no powdery mildew fungicide portion of this year’s trial.  
Even with no powdery mildew spray applications applied to the trial during the growing season there was 
very little powdery mildew present.  Overall fruit yield was good for this trial.  Marketable pounds per acre 
ranged from a high of 39,490 (Honky Tonk) to a low of 9,727 (Zeus) pounds per acre.  Average fruit 
weight ranged from a high of 22.68 pounds (Hulk) to a low of 2.74 pounds (Miniwarts). 
Overall plant and fruit quality was good in the powdery mildew plus downy mildew portion of this year’s 
trial.  Overall fruit yield was good for this trial.  Marketable pounds per acre ranged from a high of 63,915 
(Bayhorse Gold) to a low of 6,762 (SPU13118) pounds per acre.  Average fruit weight ranged from a high 
of 21.75 pounds (Hulk) to a low of 2.40 pounds (Miniwarts). 
Fruit quality rating was taken at the time of harvest. We rated the fruit and stems on a scale of 
0-5. The following scale illustrates the amount of Powdery Mildew and Plectosporium lesions on the
stems and fruit at harvest. See Tables 3 and 4.
0 being no disease present. 
1 being 1% - 19% disease present. 
2 being 20% - 39% disease present. 
3 being 40% - 59% disease present. 
4 being 60% - 79% disease present. 
5 being 80% - 100% disease present. 





Blight on Stem 
Plectosporium 
Blight on Fruit 
Miniwarts 1.33 AB 3.33 ABC 0 B 
JPN 62005R 0 B 4.33 AB 2.33 AB 
Specter 0 B 3.66 ABC 0 B 
Warty Gnome 0 B 2.66 BC 0 B 
Ares 0 B 5 A 0.33 AB 
Cronus 0 B 2 CD 0 B 
Kratos 0 B 5 A 1 AB 
Rhea 0 B 5 A 1.33 AB 
Zeus 0 B 4.33 AB 1.667 AB 
Orange Sunrise 0 B 5 A 1 AB 
Bisbee Gold 0.66 AB 4 AB 1.66 AB 
Bayhorse Gold 0 B 2.66 BC 0.66 AB 
Cracker Jack 0 B 3.33 ABC 2.33 AB 
Honky Tonk 1.66 A 5 A 0.33 AB 
Hulk 0 B 0.33 D 0 B 
Jason 0 B 4.66 A 1 AB 
Secretariat 0 B 4.33 AB 0 B 
NH 4717 0 B 3.66 ABC 1.33 AB 
Skidoo 0 B 5 A 2.66 A 
SPU13118 0 B 3.33 ABC 1.33 AB 
LSD 1.36 1.98 2.66 
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Blight on Stem 
Plectosporium 
Blight on Fruit 
Miniwarts 0 B 3 ABC 0 D 
JPN 62005R 0 B 4 AB 1.66 ABCD 
Specter 0 B 3.66 AB 0 D 
Warty Gnome 0 B 3.33 ABC 0 D 
Ares 0.66 A 3.66 AB 2 ABCD 
Cronus 0 B 3 ABC 0.33 CD 
Kratos 0 B 4 AB 3.66 A 
Rhea 0 B 3 ABC 0 D 
Zeus 0 B 1.66 BC 0.33 CD 
Orange Sunrise 0 B 4.66 A 1 BCD 
Bisbee Gold 0 B 4 AB 1 BCD 
Bayhorse Gold 0 B 3.33 ABC 0 D 
Cracker Jack 0 B 4.33 A 0.33 CD 
Honky Tonk 0 B 3.33 ABC 1.33 ABCD 
Hulk 0 B 1 C 0 D 
Jason 0 B 1 C 1 BCD 
Secretariat 0 B 4 AB 3 AB 
NH 4717 0 B 3.33 ABC 1.66 ABCD 
Skidoo 0 B 4.66 A 1.66 ABCD 
SPU13118 0 B 3.33 ABC 2.66 ABC 
LSD 0.43 2.6 2.46 





(denotes the red/green 
value) 
B 
(defines the yellow/blue 
value) 
Miniwarts 39.21 9.06 39.1 
JPN 622005R 49.3 27.48 41.72 
Specter 77.08 -0.61 32.78 
Warty Gnome 61.33 10.77 55.15 
Ares 46.82 21.16 39.76 
Cronus 51.08 23.33 47.69 
Kratos 48.92 24.13 44.24 
Rhea 51.13 27.34 45.75 
Zeus 49..29 27.43 44.89 
Orange Sunrise 59.54 29.84 58.62 
Bisbee Gold 50.41 25.29 37.73 
Bayhorse Gold 55.54 30.72 5163 
Cracker Jack 45.88 26..24 40.6 
Honky Tonk 47.67 24.6 44.6 
Hulk 51.96 23.24 44.73 
Jason 53.88 27.47 49.39 
Secretariat 46.19 25.23 40.13 
NH 4717 50.76 27.94 43.11 
Skidoo 50.29 26.35 41.08 
SPU13118 58.23 22.79 54.89 
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Figure 2. Exterior of top five varieties in the 2018 Pumpkin Cultivar Performance Trial (powdery mildew 
fungicides applied). 
Figure 3. Exterior of top five varieties in the 2018 Pumpkin Cultivar Performance Trial (no powdery mildew 
fungicides applied). 
JPN 62005R Specter Kratos 
Bayhorse Gold Honky Tonk 
Warty Gnome Ares Orange Sunrise 
Honky Tonk Hulk 
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Table 6. Powdery mildew (PM) severity (percent) in 20 different pumpkin cultivars. Ratings of 09/27/2018 
% PMzyx % PMzyx  
Treatment and rate/A + PM fungicides No PM fungicides 
Miniwarts 5.12 15.94 cd 
JPN 62005R 22.95 18.35 cd 
Specter 18.69 8.16 d 
Warty Gnome 50.15 38.02 abc 
Ares 24.90 25.44 bcd 
Cronus 27.97 18.27 cd 
Kratos 24.90 15.61 cd 
Rhea 13.18 0.00 e 
Zeus 21.02 8.16 d 
Orange Sunshine 28.55 11.57 d 
Bisbee Gold 30.05 47.99 ab 
Bayhorse Gold 46.64 53.36 a 
Cracker Jack 16.55 12.60 d 
Honky Tonk 20.59 18.27 cd 
Hulk 19.31 56.84 a 
Jason 22.15 13.01 d 
Secretariat 19.31 24.29 bcd 
NH 4717 35.96 24.43 bcd 
Skidoo 30.00 40.00 abc 
SPU13118 29.17 18.27 cd 
P-value 0.2809 <0.0001 
zDisease ratings based on a scale of 0-100% foliage affected using a rating scale that illustrates powdery 
mildew at 0.5, 1, 2, 4, 8, 16, 32, 64, and 80 percent foliage affected. 
yValues are the back-transformed means. 
xMeans followed by the same lowercase letter within a column are not significantly different at P<0.05. 
Means were separated using Fisher’s least significant difference test on angular transformed data. 
References 
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Zucchini Cultivar Evaluation for Production in 
West-Central Indiana, 2018 
Petrus Langenhoven, Purdue University, Department of Horticulture and Landscape 
Architecture, 625 Agriculture Mall Dr., West Lafayette, IN 47907, plangenh@purdue.edu 
The state of Indiana is not known nationally as a major zucchini producing state. However, small 
farm operators produce zucchini generally for local farmers markets, restaurants and some retail 
outlets. Growers always wants to know which variety is most suitable for their farming location 
and market. There are a plethora of varieties available that have different fruit types and growth 
habits. Characteristics like potential yield and disease resistance are always very important 
considerations for growers. This paper reports on ten zucchini entries (Table 1; Fig. 3-12) that 
were evaluated at the Throckmorton Purdue Agriculture Center/Meigs Horticulture Facility, 
Lafayette, Indiana. 
Materials and Methods 
The trial was conducted partially on a Toronto-Millbrook (47%) complex, Drummer (27%) and 
Starks-Fincastle complex (26%) soil (ranged from a silt loam to silty clay loam). The spring 
2018 soil test showed 2.8% organic matter, pH 5.7, and 34 ppm phosphorus (P), 83 ppm 
potassium (K), 245 ppm magnesium (Mg), and 1500 ppm calcium (Ca).The cation exchange 
capacity was 13.4 meq/100 gram. Micro nutrients tested at 2.0 ppm zinc (Zn), 29 ppm 
manganese (Mn), 49 ppm iron (Fe), 1.6 ppm copper (Cu) and 0.3 ppm boron (B). On May 8, 660 
lb/A 9-23-30 was applied pre bedding. At bedding (May 25) 140 lb/A 46-0-0 was applied.  
The trial was set up as a randomized complete block design with four replications. Plants were 
grown in raised beds covered with a 4 ft wide black plastic mulch (Visqueen 4020). Drip tape 
with a 12-inch emitter spacing and flow rate of 0.22 gpm/100 ft was used for irrigation. Zucchini 
entries were assigned to individual plots containing one row of eight plants that was 16 feet long 
with 5 ft between plots in the row. The zucchini was seeded May 7 and transplanted into raised 
beds (2 feet wide) on May 28 with an in-row spacing of 2 feet and between-row spacing of 6 
feet. (3,630 plants per acre). Figures 1 and 2 show the experiment 3 and 5 weeks after 
transplanting. 
Diseases were managed by scouting and using recommendations from the Midwest Vegetable 
Production Guide for Commercial Growers (Egel et al., 2018). Bravo Weather Stik®, Cuprofix 
40 UltraDisperss Initiate®, Cabrio®, Fontelis®and Bravo® were rotationally sprayed for disease 
control. Assail® and Warrior® was used for insect control. Weeds were controlled with Strategy® 
(preemergence) and Sandea® (preemergence and postemergence). All herbicides were broadcast 
applied preplant after plastic was laid on the raised beds. 
Yield was assessed three times a week between June 18 and July 18. Fruits were harvested when 
they reached 6 to 8 inches in length. For each plot the marketable and unmarketable number of 
fruits were recorded. Fruit that was more than 8 inches long was classified as unmarketable. Data 
was analyzed using ANOVA followed by treatment means separation using Tukey-Kramer’s 
least significant difference at P≤ 0.05. 
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Results and Discussion 
Results for yield and fruit weight are presented in Table 2. The number of marketable fruit and 
yield per acre, as well as fruit weight differences among entries were significant. Golden Rod 
produced the highest number of fruit per acre (89,704). However, the number of fruit per acre 
produced by Partenon, Spineless Perfection, Gold Rush, Golden Glory, Green Machine, Felix 
and Paycheck were not significantly lower than Golden Rod and varied between 42,700 and 
78,255. Sebring, Partenon, Green Machine, Gold Rush, Golden Rod and Felix produced between 
23,595 and 31,491 lb/A, and were not significantly lower than the highest producer Paycheck 
(32,822). Spineless Perfection produced the lowest number of fruit and yield per plant. Fruit 
weight of all entries varied between 5.29 and 6.80 oz. Spineless Perfection, Green Machine and 
Paycheck produced the heaviest fruit (6.73, 6.77 and 6.80 oz, respectively). However, fruit 
weight of all other entries, except Golden Rod, was not significantly lower than the heaviest fruit 
producing entries. The presence of disease and insects were very low and did not impact yield. 
Unmarketable yield differences between entries were significant (Table 2). Partenon produced 
the highest unmarketable yield, significantly higher than Golden Rod Green Machine, Sebring, 
Desert and Golden Glory. The unmarketable yield of Paycheck, Felix, Gold Rush and Spineless 
Perfection was not significantly lower than Green Machine. Other than the fruit being too large, 
these entries were very strong producers. Marketable yields could have improved if these entries 
were harvested more frequently. 
In summary, the best performing green zucchini squash entries include Paycheck, Felix, Green 
Machine and Partenon. Golden Rod and Gold Rush were the best performing yellow zucchini 
entries. 
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Figure 1. Zucchini trial, 3 weeks after transplanting 
Figure 2. Zucchini trial, 5 weeks after transplanting 
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Figure 3. Golden Rod 
Figure 4. Felix 
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Figure 5. Partenon 
Figure 6. Desert 
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Figure 7. Golden Glory 
Figure 8. Gold Rush 
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Figure 9. Sebring 
Figure 10. Green Machine 
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Figure 11. Spineless Perfection 
Figure 12. Paycheck 
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High Tunnel Summer Squash and Zucchini 
Cultivar Trial, 2018 
Rachel Rudolph and John Walsh, University of Kentucky, 
1100 S. Limestone, Lexington, KY 40506, rachel.rudolph@uky.edu 
Squash and zucchini (Cucurbita pepo L.) are popular summer vegetable crops that are generally 
considered easy to produce. However, they often succumb to various disease and insect pressure. 
Part of this disease pressure is from powdery mildew which can be influenced by rain that leaves 
moisture on leaf tissue. Although high tunnels are known for their usefulness during spring and 
fall for the shift in temperatures, they are also used to control moisture on plants which can 
increase disease pressure. Using a high tunnel to produce squash in the summer may help reduce 
management costs and labor due to lower disease pressure. However, not all cultivars are suited 
for the high temperatures experienced in high tunnels compared to open field production. 
Additionally, certain cultivars may be appropriate for smaller, direct-to-consumer markets, but 
may not produce fruit uniform enough for larger markets, such as wholesale. The objectives of 
this trial were to evaluate cultivars not previously evaluated in Kentucky and assess appropriate 
cultivars for high tunnel production.  
Materials and Methods 
Four cultivars of yellow summer squash and three cultivars of zucchini squash were transplanted 
in a high tunnel (30 x 96 ft) on 8 June 2018 at the University of Kentucky Horticultural Research 
Farm in Lexington. The summer squash included the cultivars ‘Gold Star’, ‘Slick Pik’, 
‘Tempest’, and ‘Zephyr’. The three zucchini cultivars were ‘Costata Romanesco’, ‘Dunja’, and 
‘Spineless Perfection’ (Table 1). The trial was arranged as a randomized complete block design 
with five replications of the seven cultivars. The crop was transplanted on raised beds of Maury 
silt loam covered with black woven weed barrier mat on 5 ft centers. There was 18-inch spacing 
between each plant and seven plants in each treatment plot. The buffer space between each 
treatment plot within the same row was 2.5 ft.  
Fertilizer was incorporated prior to shaping the beds at 50 lb of N per acre (33.06 lb of Nature 
Safe® 10N-0P-8K). Drip irrigation tape was installed at the same time the raised beds were 
formed and the weed mat was laid. Plant irrigation was maintained as needed based on soil 
moisture. Plants were maintained conventionally, including an application of imidacloprid 
insecticide (Admire® Pro; Bayer CropScience) through the drip irrigation line five days after 
transplanting to manage cucumber beetle pressure. Periodic aboveground fungicide applications 
were also used to control for powdery mildew. Applications included copper fungicide (Nordox 
75 WG; Nordox) on 11 July and penthiopyrad fungicide (Fontelis®; DuPont™). We applied 
calcium nitrate weekly through the drip irrigation tape at a 7 lb/acre rate. 
Fruit was harvested three times per week for four weeks beginning 27 June and ending 23 July 
for a total of 12 harvests. We determined fruit to be mature enough for harvest if it was at least 6 
inches long. Marketable and unmarketable fruit were sorted based on USDA grading 
recommendations (USDA, 2016). Both marketable and unmarketable fruit were counted and 
weighed immediately after harvest. Data were subjected to an analysis of variance (ANOVA) 
test using Statistical Analysis System (SAS) statistical software (Version 9.4; SAS Institute Inc.). 
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Tukey was used to separate means when ANOVA tests were significant. Alpha was set at 0.05 
for all data.  
Results and Discussion 
The 2018 summer growing season experienced more precipitation than normal. From the 
planting date to the last harvest, it rained 8.7 inches (Kentucky Mesonet, 2018). This was 20% 
more precipitation than in the same time period in 2017 and 50% more than in 2016 (Kentucky 
Mesonet, 2016, 2017). Because it was being grown under the high tunnel, the precipitation 
during this time appeared to have a minimal effect on the squash/zucchini crop. However, 
Choanephora fruit rot was still one of the more common diseases on unmarketable fruit. Leaf 
wetness is considered a contributing factor to Choanephora fruit rot (Seebold et al., 2009).   
‘Slick Pik’ summer squash and ‘Dunja’ zucchini produced the highest marketable total yield for 
the entire season (Table 2). ‘Slick Pik’ and ‘Dunja’ also had the highest mean yield per plot, but 
were only significantly more than ‘Gold Star’. ‘Gold Star’ produced the smallest fruit by weight, 
but was not significantly smaller than any of the yellow squash cultivars, only the three zucchini 
cultivars (Table 2). ‘Costata Romanesco’ had the heaviest fruit, but the lowest total yield. This 
cultivar produced large, dense fruit, but not a large quantity. It had low total yield, second only to 
‘Gold Star’. ‘Tempest’ had the third highest total marketable yield, but also had a high number of 
culled fruit (Table 2). Choanephora fruit rot was observed on ‘Tempest’ fruit and those fruit were 
culled. Viral symptoms were also observed on ‘Tempest’ fruit. ‘Zephyr’ was similar to 
‘Tempest’ with a high culled fruit weight and number; marketable yield was also similar.  
‘Slick Pik’ is advertised as an early producing cultivar. The first week of harvesting, it did have 
the highest mean weight of marketable fruit, although not significantly different from the other 
cultivars (Table 3). It produced 23% more than the next highest producer, ‘Zephyr’. ‘Slick Pik’ 
also had consistent production through the harvest window. The average marketable harvest did 
not vary more than 23% from the lowest producing week (Week 2) to the highest producing 
week (Week 4; Table 3). The second week of harvest was the only time period in which the 
mean marketable weights were significantly different from one another. ‘Dunja’ and ‘Spineless 
Perfection’ produced significantly more marketable fruit than ‘Gold Star’ and Zephyr’ (Table 3). 
‘Dunja’ and ‘Slick Pik’ performed consistently well and would be appropriate for larger-scale 
commercial high tunnel production in Kentucky. These two cultivars also produced uniform fruit 
throughout the season, making them more appropriate for wholesale markets compared to the 
other cultivars in the trial. However, both cultivars produce fruit that is considered standard, 
which may not attract customers in direct-to-consumer markets. ‘Tempest’ and ‘Zephyr’ 
produced moderate marketable yield compared to the other cultivars and produced fruit that is 
more unique in appearance and may attract more customers at farmers’ markets. ‘Tempest’ and 
‘Zephyr’ may not be suitable for wholesale markets as these two cultivars did not produce 
uniform fruit throughout the harvest season.  
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Gold Star F1 Yellow 
crookneck 
50 Uniform fruit, nice shape; not many culled 
fruit 
Slick Pik YS 26 F1 Yellow 
straight 
neck 
48 Spineless; early producing, high yielding 
Tempest F1 OG Yellow 
crookneck 
54 Nice color with subtle ribbing and striping; 
good yield 
Zephyr F1 Yellow 
straight 
neck 
54 Slender yellow fruit with green blossom 
end; virus appearance later in season; high 
number of culls 
Costata Romanesco Heirloom 
zucchini 
52 Medium green with flecks and stripes; 
large blossom scar; lower yield due to high 
number of culls 
Dunja F1 OG Dark 
green 
zucchini 
47 Large disease resistance package; uniform, 
straight fruit; high yielding 
Spineless Perfection F1 Medium-
green 
zucchini 
45 Straight fruit, spineless plants; large 
disease resistance package 
1All seeds were purchased from Johnny’s Selected Seeds. 
2Refers to average number of days from seeding to harvest. 
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Table 2. Total yield and weights of summer squash and zucchini grown in a high tunnel in 



















Gold Star 112.33 1.87 b3 0.35 c 6.51 0.11 b 
Slick Pik 183.96 3.07 a 0.42 bc 13.78 0.23 b 
Tempest 167.60 2.79 ab 0.47 abc 38.81 0.68 a 
Zephyr 154.48 2.58 ab 0.45 bc 42.67 0.71 a 
Costata 
Romanesco 
123.00 2.05 ab 0.69 a 4.31 0.07 b 
Dunja 181.93 3.03 a 0.60 ab 3.05 0.05 b 
Spineless 
Perfection 
141.20 2.35 ab 0.59 ab 5.86 0.10 b 
1Total marketable yield represents the yield from all treatment plots across all harvest dates 
harvested from five 18 ft2 plots. 
2All plots consisted of 7 plants at the beginning of the trial.  
3Values within the same column followed by the same letter(s) are not significantly different at P 
≤ 0.05. 
4Calculated by dividing the marketable fruit weight by the number of marketable fruit.  
Table 3. Mean marketable yield per plot by week, beginning 27 June and ending 23 July, of 
summer squash and zucchini grown in a high tunnel in central Kentucky, 2018. 






Week 3  
mean harvest 
(lb) 
Week 4  
mean harvest 
(lb) 
Gold Star 5.08 5.23 bc2 5.68 6.48 
Slick Pik 8.67 8.38 abc 8.81 10.93 
Tempest 5.37 9.70 ab 9.23 9.22 
Zephyr 6.70 9.10 abc 9.52 5.57 
Costata Romanesco 3.95 4.73 c 8.25 7.67 
Dunja 5.82 12.24 a 10.41 7.91 
Spineless Perfection 4.31 10.12 a 7.36 6.45 
1Each week represents three harvests that occurred over the course of 7 days. 
2Values within the same column followed by the same letter(s) are not significantly different at P 
≤ 0.05. 
Yield of Nine Summer Squash Varieties in 
Southwest Michigan 
Dr. Ron Goldy and Kyle Ferrantella, Southwest Michigan Research and Extension 
Center, 1791 Hillandale Road, Benton Harbor, Michigan 49022 
goldy@msu.edu 
Objective: 
To evaluate commercial potential of nine summer squash selections under southwest 
Michigan growing conditions. 
Summary: 
Differences were noted in all traits evaluated. Five entries, SVYG6633, SVYG5395, 
‘Spineless Supreme’, ‘Everglade’, and SV9494YG should be considered for commercial 
production based on total yield. If yield of smaller fruit is desired, then SVYG6633 and 
SVYG5395 are good possibilities.
Materials and Methods: 
Fertilizer:  Prior to planting 33-0-0, 0-0-60, 95% sulfur and Solubor were broadcast and 
incorporated at 67, 117, 19 and 9 pounds/acre, respectively.  After planting, 42 
additional pounds of nitrogen was applied through the drip system as 28% nitrogen 
beginning 11 June and ending 23 July for a total nitrogen application of 65 pounds per 
acre. 
Planting: All entries were direct seeded 25 May, 2018 on plastic mulched, 6” high 
raised beds into which a drip tape was inserted at the time of bed shaping. Rows were 
spaced 5.5’ on center with an in row spacing of 1.5’ providing 5280 plants/acre. The trial 
was planted as a completely randomized design with four replications and eight 
plants/replication. Two guard plants bordered each plot. 
Plant Care: Plots were irrigated as needed and disease and insect pests controlled 
using commercially recommended cultural practices. Weeds were controlled using the 
black plastic and hand weeding between rows. 
Harvest and data collection: Harvest was conducted twelve times between 3 July and 
30 July and fruit graded into number one small, medium, large and culls. The one yellow 
squash entry was excluded from the data set when it was subjected to statistical 
analysis. 
Results:
Significant differences were noted in all traits evaluated (Table 1). Five entries 
(SVYG6633, SVYG5395, ‘Spineless Supreme’, ‘Everglade’, and SV9494YG) had 
statistically similar total yield. These five, plus SV6009YG, had similar yield of cull fruit 
(Table 1). Most cull fruit were due to poor pollination or blossom end rot. 
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‘Everglade’, SV6009YG, SV9043YG, and ‘SVYG6633’ had darker colored fruit while 
SVYG5395 had lighter colored fruit (Figure 1 – 4). The preferred variety by most 
growers in Southwest Michigan is ‘Spineless Beauty’. ‘Spineless Beauty’ has good 
yield, light green in color, but has no virus tolerance. Lighter colored fruit tend to not 
show skin abrasions as easily as a darker colored fruit. However, virus tolerance is 
generally needed after aphid populations increase during the latter part of the 
production season. 
Based on high total yield, SVYG6633, SVYG5395, ‘Spineless Supreme’, ‘Everglade’, 
and SV9494YG are worth considering for commercial production. The five were similar 
in all categories except yield of small fruit where SVYG6633 and SVYG5395 were 













SVYG6633 SE 1579 605 537 195 241 
SVYG5395 SE 1514 513 434 228 339 
Spineless 
Supreme 
SY 1338 420 411 166 342 
Everglade SY 1283 487 447 113 237 
SV9494YG SE 1268 424 364 150 329 




SY 856 442 187 75 152 
SV9043YG SE 852 337 279 74 162 
SV0914YG SE 820 316 350 43 110 
lsd 0.05 326 100 194 131 121 
Table 1. Nine summer squash grown at the Southwest Michigan Research and 
Extension Center, Benton Harbor, Michigan in 2018. Plant population was 5280 
plants per acre. Numbers in bold are not statistically different from the highest 
number in that column. Yields are in ½ bushels/acre. 
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Figure 1. Nine summer squash grown at the Southwest Michigan Research and 
Extension Center, Benton Harbor, Michigan in 2018. Bottom row left to right: 
SV9043YG, SVYG5395, and SVYG6633. Middle row left to right: SV0914YG, 
SV6009YG, and SV9494YG. Top row, left to right: ‘Spineless Supreme’, ‘Everglade’, 
and ‘Grandprize’. 








































































































































































































































































































































Plant Spacing Influence on Sweet Corn Yield and Quality 
Dr. Ron Goldy and Kyle Ferrantella, Southwest Michigan Research and Extension 
Center, 1791 Hillandale Road, Benton Harbor, Michigan 49022 
goldy@anr.msu.edu 
Objective: 
To evaluate the effect of plant densities between 30,000 and 60,000 plants to the acre 
on the yield and ear quality of BSS1075 sweet corn. 
Summary: 
Despite the double row-planting pattern, higher plant densities were not beneficial in 
increasing yield, and at the highest levels, were detrimental to some ear and plant traits. 
The 30,000 plant/acre single or double row-planting pattern gave desirable yield and 
quality. Higher populations up to 36,000 plants/acre could be considered, providing 




Prior to planting,150 pounds, or 250 pounds per acre actual nitrogen was applied as  
slow release, ESN Polymer coated urea (44-0-0), 150 pounds of 0-0-61, 25 pounds of 
sulfur, and two pounds of actual boron were broadcast and worked into the soil.  
Planting 
Soil type was an Oakville or Spinks loamy fine sand, 0 to 3% slope combination with a 
CEC of 6.2 and a pH of 7.2. BSS1075 (Syngenta Seed Company) sh2 sweet corn was 
planted 18 May 2018 in the following manner: 
1. 30,000 plants/acre: Single row 35-inches between rows and 6-inches in the
row.
2. 60,000 plants/acre: Double rows, 7-inches between double rows with 35-
inches center to center of double rows and 6-inches in each double row.
3. 45,000 plants/acre: Double rows, 7-inches between double rows with 35-
inches center to center of double rows and 8-inches in each double row.
4. 36,000 plants/acre: Double rows, 7-inches between double rows with 35-
inches center to center of double rows and 10-inches in each double row.
5. 30,000 plants/acre: Double rows, 7-inches between double rows with
35inches center to center of double rows and 12-inches in each double row.
Planting was done using a Jang precision seeder set at the desired in-row spacing. 
Previous experience with the planter indicated an insufficient plant stand for the 
appropriate setting, so the trial was double seeded and plants thinned as needed. 
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Each plot consisted of eight rows, 60-feet long with the two center rows used as data 
rows. When the plants were approximately 12-inches tall, the best 40-feet of the best 
inner two rows was flagged for eventual harvest. The inner row was also used to obtain 
plant height and weight. The trial was separated based on the two nitrogen levels with 
the same plant densities used for each trial. Each spacing treatment within each 
nitrogen level was replicated four times, planted, and analyzed according to fertilizer 
level as a completely randomized design. 
Weed control 
After planting, pre-emergent weeds were controlled with an immediate application of 
Dual Magnum 7.6E and Aatrex 4L at a rate of 1.5 pints and 1 quart per acre, 
respectively. To control yellow nutsedge, an additional application of Sandea at 1 
ounce/acre was applied on 5 June. 
Plant care 
The planting was overhead irrigated as needed. No fungicides were needed and the 
trial was harvested early enough to avoid corn earworm. 
Harvest and data collection 
Plots were harvested when ears were considered mature. Harvest dates were 2 August 
(Treatments 1 and 5) and 9 August (Treatments 2, 3, and 4). To obtain weight, 
marketable ears were removed and weighed with husks. Husks were then removed for 
ear length and diameter measurements. For plant height and weight, 10 plants were cut 
at the soil line, measured and weighed with ears intact. Photosynthetically Active 
Radiation (PAR) readings were taken at silking (12 July) in μmol using a Spectrum 
Technologies Fieldscout Light Sensor Reader equipped with a 3668i3 Quantum Light 3 
Sensor Bar placed at ground level in the interior of each plot. 
Results: 
This trial was a repeat of a 2017 trial in terms of plant density. However, the 2018 trial 
was planted much earlier (18 May compared to 30 June in 2017) to take advantage of 
higher sun angle at a critical time of plant development. The 2018 trial was also planted 
to a different variety. ‘Cabo’ was used in 2017 and it proved to be too susceptible to rust 
and had a propensity to produce multiple ears (bouquet ears) at the same node. There 
would be one large ear and one to three other smaller ears on some plants. Higher 
density led to noticeably higher temperature and humidity within the planting, which was 
thought to increase the incidence of rust. In addition, the multiple ear trait may have 
been detrimental to the main ear and served to reduce the number of marketable ears 
and over all ear quality, especially in the higher plant densities. Other changes included 
slow release nitrogen and two nitrogen rates. 
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150# nitrogen/acre 
Differences occurred in all traits evaluated at the 150#/acre nitrogen level except stalk 
height (Table1). Tons/acre ranged from 8.17 (treatment 4) to 3.59 (treatment 2) tons. 
Treatment 5 was statistically similar in tons/acre to treatment 4. Stalk height was the 
only treatment without statistical separation. Treatment 2 was the only treatment 
different from the leaders in photosynthetically active radiation (PAR). This is not 
surprising given it was the treatment with the highest plant density. The lowest density 
treatments (1 and 5) were leaders in ear length and stalk weight. Relative plant 
densities can be seen 55 days after planting in Figure 1 and 2. 
. 
250# nitrogen/acre 
Statistical difference occurred in all traits evaluated except dozen/acre and PAR (Table 
2). The two lower density treatments (1 and 5) were among the leaders in tons/acre, 
dozen/acre, ear length, ear diameter and stalk weight (Table 2). The highest density 
treatment (2) was in lowest group in every trait except ear diameter. Relative plant 
densities can be seen 55 days after planting in Figure 3 and 4. 
As plant densities increase, it is obvious from the results of these trials that yield and 
quality traits will diminish. The double row technology may be worth considering since it 
did have some benefit at the 30,000 and 36,000 plant/acre densities. Double row 
planting would require an investment in a new planter, which may be something many 
sweet corn producers may not be willing to do. Trends in traits were similar between the 





















5.72 1711 10.03 1.97 1.40 82.33 116 
30,000 
(double row) 
7.65 1950 9.83 2.07 1.80 86.33 272 
36,000 8.17 2085 8.73 2.20 1.19 86.00 228 
45,000 5.15 1670 8.10 2.13 0.89 79.67 110 
60,000 3.59 1182 8.10 2.10 0.97 87.33 42 
 lsd 0.05 2.29 625 0.70 0.22 0.48 ns 199 
Table 1. Yield of BSS1075 Sh2 sweet corn at 5 plant densities and 150 pounds/acre 
nitrogen at the Southwest Michigan Research and Extension Center in 2018. Bold 
numbers in the columns are not statistically different from the leader in that column. 
*PAR = Photosynthetically Active Radiation.
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substantial between plant gaps at lower densities. Few between plant gaps were 





















7.93 2489 8.55 2.28 1.73 87.25 359 
30,000 
(double row) 
7.62 1999 9.43 2.15 1.78 83.25 264 
36,000 10.56 2785 9.00 2.13 1.17 90.5 151 
45,000 8.14 2264 9.05 2.18 1.30 88.75 109 
60,000 6.65 2232 8.45 2.05 1.04 93.00 89 
 lsd 0.05 3.62 ns 0.73 0.21 0.44 5.87 ns 
Table 2. Yield of BSS1075 Sh2 sweet corn at 5 plant densities and 250 pounds/acre 
nitrogen at the Southwest Michigan Research and Extension Center in 2018. Bold 
numbers in the columns are not statistically different from the leader in that column. 
PAR = Photosynthetically Active Radiation. 
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sh2 Sweet Corn Variety Trial for Southeast 
Michigan, 2018 
Marissa Schuh, Michigan State University Extension 
1040 S Winter Street, Suite 2020, Adrian, MI 49221, schuhmar@msu.edu 
Southeast Michigan is home to both large acreage sweet corn growers that ship long distances 
and smaller acreage growers serving local Ann Arbor, Detroit, and Toledo markets.  These 
growers plant primarily bicolor varieties, but often have a mix of early, mid- and late-season 
varieties.  Sh2 varieties are often used for their high sugar content, longer harvest windows, and 
shipping tolerance.  With many varieties entering the market every year, this study was 
conducted to see what varieties work well under Southeast Michigan growing conditions.  
This report includes the yield, ear characteristics, and taste evaluation of 22 sh2 bicolor sweet 
corn varieties. The trial was set up as randomized complete block design with four replications at 
Monroe Community College in Monroe, Michigan.  
Materials and Methods 
The trial was conducted in a 1-acre plot of Selfridge loamy sand and Selfridge-Pewamo complex 
located at Monroe (Mi.) County Community College.  Field was worked May 29th and 100 
lbs/acre of Urea (46-0-0) and 100 lbs/acre of 8-0-25 were applied.  A post-planting urea 
application (100 lbs/acre) was applied June 17th.  A final 50 lbs/acre of urea was broadcast on 
July 19th.  
The trial was set up as a randomized complete block design with four replications.  Sweet corn 
entries were assigned to plots that were 4 rows wide (30 inches between rows) by 30 feet long. 
Corn was planted June 1, 2018 with an EARTHWAY Seeder set to drop seeds 7.2 inches apart 
(29,040 plants/acre) and 1.5 inches in the soil.  On June 11th, a majority of the plants had 
emerged and areas where the planter had skipped were hand planted (primarily in blocks 1 and 
2).  Areas where population was too dense were thinned by hand to the 7.2 inch spacing on June 
22nd.  In the two middle rows of each plot, the middle 20 feet were flagged, and this was the area 
where measurements were taken. Plant height measurements were taken from three random 
plants in the flagged area at harvest.  
Weeds were controlled with a post-planting application of atrazine (AAtrex4L at 2.4 pts./acre.) 
(June 21) and hand-weeding.  Grass weed pressure was high later in the season.  The trial was 
not irrigated and minimal rain fell between mid-June through the last weeks of July (Table 1).  
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Table 1. Weather conditions for Monroe, MI during the time the trial was conducted. 
No fungicide or insecticide treatments were made.  Corn earworm pressure in the county, as 
monitored by Hartstack Traps, was low.  Western bean cutworm was the most commonly 
encountered insect pest.  Raccoons were also an issue.  
Harvest occurred when a majority of the ears in that plot were considered mature.  Maturity was 
checked approximately every other day.  For yield measurements, the flagged area (20ft in inner 
two rows of plot) was harvested.  Because population was not always equal, the number of plants 
were also counted.  All marketable ears from this inner 20 feet were weighed and counted.  A 
subset of 3 ears was selected at random and ear length (from shank to tip of husk), width (taken 
at widest point), tip fill (ranked from 1 to 5), and tip exposure (Yes or No) were evaluated.   Due 
to variability in plant population in each plot, the number of plants in the harvested 20 feet was 
counted and accounted for in presented yield calculations.  
For taste evaluations, two tasters sampled an uncooked ear from each plot and evaluated its 
sweetness, tenderness, and overall flavor by ranking it from 1 to 5.  Rating scales are described 
in the footnotes of Table 4.  
Results and Discussion 
Weed pressure and lack of rainfall hindered plant growth and yield.  Raccoon feeding was also 
an issue.  These results are most applicable to years where plants are environmentally stressed 
and under heavy weed, insect and/or mammal pest pressure. 
Data on plant characteristics, yield, ear characteristics, and taste can be found in tables 2, 3, and 
4, respectively.  
There were no statistical differences in yield either in tons/acre or dozen/acre between varieties 
(Table 1).  Yield (in tons per acre) ranged from 0.15 to 5.4 tons/acre with a mean yield across all 
varieties of 1.8 tons/acre, while yield in dozens of ears per acre ranged from 72.8 to 1273.1, with 
a mean of 553.9. These wide variations without significant differences between treatments 












June 2.69 77.6 60.3 
July 0.94 83.9 62.2 
August 4.65 83.0 64.1 
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Plant height ranged from 43.5 inches to 80 inches, with an average plant height across the trial 
being 62.9 inches (Table 1).   
The only ear characteristic where differences were present was in diameter (Table 2).  Generally, 
all varieties provided adequate tip cover, and there were no significant differences in the tip fill 
rating among varieties.  
In regards to taste, some varieties were rated as being sugary and tender with good overall flavor. 
These varieties included Affection, Caliber XR, CAPBF13-710i, Euphoria, Kate, Nirvana, and 
Snack Pack (Table 3).  
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Table 2. Supplier, maturity, and yield information for 22 sh2 bicolor sweet corn varieties grown 
in Southeast Michigan. Bolded values indicate that the variety was statistically similar to the 
variety with the highest value for the measure (LSD, alpha=0.05). Plant population was 
approximately 29,000 plants per acre.  
1   CR=Crookham Co.; HM=HM Clause, Inc.; MO=Monsanto Company; SDW=Seedway, Inc.; SI=Siegers Seed 
Company; SY=Syngenta 










Affection MO 78 75-82 64.4 0.92 336.47 
AP426 SDW 78 80-84 66.6 1.53 445.59 
Awesome XR SDW 74 70-75 63.3 2.99 954.84 
BSS0761 SY 80 77-84 64.5 1.30 363.75 
Cabo SY 78 77-84 53.5 1.51 545.63 
Caliber XR SDW 76 75-80 64.0 1.74 563.81 
CAPBF13-710i CR 76 70-80 59.7 1.23 454.69 
CSABF13-698 CR 76 70-75 67.5 2.46 745.69 
Cumberland HM 77 75-77 58.8 2.55 772.97 
Euphoria CR 72 70-77 54.7 0.86 300.09 
Everglades CR 77 75-82 64.8 1.78 691.13 
EX087671 MO 81 82-84 69.5 2.00 600.19 
HMX59BS603 HM 75 70-82 60.5 1.81 627.47 
HMX59BS605 HM 77 77-82 64.4 1.85 436.50 
Kate HM 77 77-82 68.5 2.74 791.16 
Nirvana CR 75 70-75 59.6 1.15 418.31 
Raquel HM 72 70 68.3 1.42 536.53 
Rosie SDW 74 70-75 59.1 1.77 618.38 
Seminole Sweet XR SI 90 80-89 60.8 0.91 309.19 
Snack Pack SI 79 70-84 58.4 1.05 327.38 
SVSA2234 MO 83 82-84 69.1 2.78 763.88 
SVSA6954 MO 78 77-82 63.9 2.29 582.00      
LSD 0.05  – – – NS NS NS 
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Table 3. Ear characters for 22 sh2 bicolor sweet corn varieties grown in Southeast Michigan. 
Numbers in bold are not statistically different from the highest number in that column (LSD, 
alpha=0.05). 
2 Percentage of measured ears with tip of ear exposed 
3 5=kernels filled to tip of cob; 4=less than 0.5 inch unfilled; 3=0.5-1 inch unfilled; 2=more than 1 inch unfilled; 
1=more than 2 inches unfilled. 








Affection 10.60 2.05 8.3% 3.9 
AP426 12.07 2.07 0.0% 3.4 
Awesome XR 11.73 1.86 0.0% 4.0 
BSS0761 10.54 2.11 0.0% 3.9 
Cabo 10.96 2.14 0.0% 4.2 
Caliber XR 10.53 2.21 16.7% 4.2 
CAPBF13-710i 15.81 1.84 0.0% 4.2 
CSABF13-698 11.79 1.90 0.0% 4.3 
Cumberland 11.38 2.04 0.0% 4.7 
Euphoria 10.93 1.86 9.1% 4.1 
Everglades 11.46 2.06 0.0% 3.5 
EX087671 10.42 1.93 0.0% 3.0 
HMX59BS603 11.53 1.93 0.0% 4.8 
HMX59BS605 10.61 2.20 0.0% 4.5 
Kate 10.89 2.26 8.3% 3.9 
Nirvana 10.65 1.88 0.0% 4.5 
Raquel 10.27 1.65 0.0% 4.8 
Rosie 10.94 1.60 0.0% 4.0 
Seminole Sweet XR 10.59 2.06 0.0% 4.7 
Snack Pack 13.01 1.96 8.3% 4.8 
SVSA2234 11.44 2.11 0.0% 4.6 
SVSA6954 11.32 2.18 0.0% 4.7 
LSD 0.05 NS 1.99 NS NS 
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Table 4. Average flavor rating of bicolor sh2 sweet corn varieties. Numbers in bold are not 
statistically different from the highest number in that column.  
4 5=very sweet/sugary, 4=somewhat sugary, 3=average 2=only some sugar taste detected, 1=starchy/bland 
5 5=not tough and tender; 4=more tender than not, 3=somewhat tough; 2=tough; 1=very tough. 
6 5=excellent; 4=very good; 3=good; 2=medium; 1=poor 
Variety Sweetness4 Tenderness5 Flavor6 
Affection 3.8 3.4 3.6 
AP426 2.8 2.4 3.0 
Awesome XR 2.8 3.5 2.9 
BSS0761 4.2 2.7 3.8 
Cabo 2.8 3.3 2.8 
Caliber XR 3.6 3.3 3.8 
CAPBF13-710i 3.9 3.9 3.9 
CSABF13-698 2.4 2.4 2.1 
Cumberland 2.4 3.4 2.8 
Euphoria 4.3 3.8 4.3 
Everglades 2.5 2.8 2.5 
EX087671 3.0 2.0 2.9 
HMX59BS603 2.6 3.0 2.8 
HMX59BS605 4.0 3.1 4.0 
Kate 4.4 4.1 4.5 
Nirvana 4.0 4.3 4.4 
Raquel 3.0 3.1 3.4 
Rosie 3.6 3.6 3.4 
Seminole Sweet XR 4.4 3.0 4.0 
Snack Pack 3.4 3.9 3.6 
SVSA2234 2.8 2.6 2.9 
SVSA6954 3.9 2.8 3.6 
LSD 0.05 1.08 1 1.99 
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2018 Evaluation of Soil Blocks on 6 Tomato Varieties 
in Field and Hoophouse Production Systems 
Marissa Schuh¹ and Will Jaquinde²,  
Michigan State University Extension.
¹ Southeast Michigan Vegetable Educator,  
1040 S Winter St Suite 2020, Adrian MI. schuhmar@msu.edu 
 ²Sustainable Agriculture Instructor,  
28115 Meadowbrook Rd, Novi, MI 48377. jaquinde@msu.edu 
The last decade has seen many beginning farmers operating diversified vegetable operations.  A 
common reference point for many of these growers is Eliot Coleman’s “The New Organic 
Grower.”  The book details many aspects of producing vegetables on a small-scale, diversified 
farm.  Many practices are recommended, some of which have scientific research behind them, 
while others rely on anecdotal evidence.   
One practice the book discusses is soil blocking, which is a method of starting transplants in 
molded blocks of soil as opposed to plastic pots.  Coleman suggests the practice reduces root 
circling, leading to increased yield, earlier harvest, and more resilient plants.  The practice also 
cuts back on the amount of plastic being used on the farm. One concern we had about this 
practice was the amount of time involved in creating soil blocks, as labor is harder for all types 
of vegetable farms to find, and increases in minimum wage make farm budgets even tougher to 
balance. 
Our goal in this trial was to see if starting plants in soil blocks increased yield or decreased the 
time to harvest, and if so, if it was by enough to offset extra money spent producing the blocks.  
To test this, six commercially available indeterminate tomato varieties were started either in a 
traditional pot or in a soil block.  These transplants were then either planted in a hoophouse or in 
the field, and yield was tracked through the growing season.  In our trial, the methodology used 
to start the transplant had little effect, with variety being the most important factor in yield.  
Materials and Methods 
General Information 
The trial was conducted at Tollgate Farm and Education Center in Novi, Michigan (suburban 
Detroit). Soil on the site is a Marlette series sandy loam with approximately 3% soil organic 
matter. 
Varieties 
Caimen, Damsel, Frederik, Green Zebra, Moskvich, and Valencia certified organic seeds were 
purchased from Johnny’s Seeds and High Mowing Seeds (Table 2). These varieties represent a 
mix of heirloom and hybrid indeterminate types that are commonly direct marketed at small farm 
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venues such as restaurants, CSAs and farmers markets and can be grown successfully in both 
hoophouses and field conditions in a SE Michigan climate. 
Germinating 
Seeds were germinated in 20 row flats on a heat mat at 85 degrees. Seeds were germinated in and 
potted into Seed Starter 101 mix made by Morgan Composting. 
Blocking and Potting 
At the first true leaf stage, seedlings were moved into either a pot or a soil block.  Pots were 2 ¾” 
L x 2 ¾” W x 2” H (11.88 inches³).  Soil blocks were created using the stand up 6 cell blocker 
from Johnny’s Seeds, which created blocks 2 3/8" L x 3" W x 2” H in dimension (14.26 inches³). 
The blocks have a larger volume but because wet soil is pressed into the blocks, the weight of 
dry soil in each treatment was comparable (41g in block, 35g pot).  
Plant height was measured four weeks after moving tomato plants into their treatments.  At the 
time of transplanting, plants were observed for signs of excessive root circling.  
Hoophouse Tomatoes 
Seedlings for hoophouse production were started on March 12th, moved into blocks or pots on 
March 26th, and planted into the hoophouse on May 2nd. An overwintered cover crop of hairy 
vetch and winter rye was incorporated a week prior to planting. On planting, steamed bonemeal 
(2-13-0) was added at a rate of 345 lbs/acre, shredded alfalfa (2.8-0.3-2.4) at 2,300 lbs/acre and 
compost at 50 yards/acre following soil test data. Two beds of tomatoes were planted into black 
landscape fabric at 18 inch in-row spacing with one row per bed and beds on 42 inch centers. 
One line of drip tape per bed was used with water coming from a well-fed reservoir. 
The hoophouse is an original, caterpillar tunnel-style design, 14 feet wide and 8.5 ft tall at the 
peak. Plants were trellised from the hoop bows with the lower and lean system and one leader 
per plant. Some leaf curl occurred due to hot conditions but did not appear to impact production 
significantly. 
Field Tomatoes  
Plants for field production were germinated on April 18th, moved into their treatment on April 
27th, and planted into the field on May 31st. An overwintered cover crop of hairy vetch and 
winter rye was incorporated a week prior to planting. On planting, steamed bonemeal (2-13-0) 
was added at a rate of 350 lbs/acre, shredded alfalfa at 2,300 lbs/acre (2.8-0.3-2.4) and compost 
at 50 yards/acre following soil test data. Two beds of tomatoes were planted into black plastic at 
18 inch in row spacing with one row per bed, with beds on 42 inch centers. One line of drip tape 
per bed was used with water coming from a well fed reservoir. 
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Field tomatoes were trellised using the stake and wire method, with one leader per plant. Field 
plants were sprayed bi-weekly with Bacillus subtilis (brand Serenade) following the onset of 
cool, wet conditions in August to control for septoria leaf spot and early blight. 
Harvest and Data Collection 
Study units were groups of three plants that were kept together throughout the study.  Harvest 
was prompted by blushing across the entire fruit.  Marketable yield is reported in this study.  The 
yield of tomatoes with deep cracks was also measured because these fruit can be sold in some 
small farm venues as seconds. Harvested fruit was weighed with a CAS SW-1 digital scale. 
Statistics 
The data set was analyzed using linear models (R Version 3.0.3, R Development Core Team, 
2013), and LSD tests were used to determine differences between treatments.  Models included 
variety, treatment, and block as fixed factors.  
Results and Discussion 
While differences were present among varieties, there were no differences between the 
hoophouse or field setting for per-plant yield of tomatoes started in traditional pots and tomatoes 
started in soil blocks (α=0.05).  In field tomatoes, the total average yield of all tomatoes started 
in blocks was less than the total yield of all tomatoes started in pots (19.41 lbs vs 22.07 lbs), 
though this didn’t hold when broken down to a per-plant yield. This is likely due to four plants 
from soil blocks not surviving, reducing the overall yield, but the loss of these plants is reflected 
in the per plant analyses, which is the focus of the remainder of the section.  
The amount of time it took to prepare pots and blocks was similar, though preparing soil blocks 
has more nuance and is more physically demanding. It can take trial and error to find a soil 
mixture that will hold its shape when blocked, and adding the right amount of water to get the 
soil mixture malleable but not overly wet can add time to the blocking process. 
There was a difference in plant height at the time of transplanting.  Tomatoes grown in soil 
blocks were taller than those grown in pots (39.7 inches vs 27.8 inches, LSD.05=1.97). No 
significant root circling was noted in either treatment. 
Soil Blocks and Hoophouse Tomatoes 
In the hoophouse, the per plant yield of tomatoes started in soil blocks versus pots was similar.  
There was also no significant difference in the yield of cracked tomatoes produced. The main 
differences present were between varieties.  The number of days it took to reach the first harvest 
was comparable between the two treatments (Table 1). 
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Soil Blocks and Field Tomatoes 
In the field, the per plant yield of tomatoes started in soil blocks versus pots was not significantly 
different. There was no difference in the yield of cracked tomatoes between treatments.  The 
number of days to the first harvest was also similar between the treatments (Table 1).   
Overall Varietal Differences  
The main differences present in our trial were between our six varieties.  In the hoophouse, 
Frederick and Caiman yielded significantly higher than the other four varieties on a per plant 
basis.  Damsel produced significantly more cracked fruit than the other cultivars. Green Zebra 
took significantly longer to be harvested than the other varieties (Table 2). 
In the field, Frederik and Caiman again yielded significantly higher on a per plant basis than the 
other varieties in the trial.  Damsel produced more cracked fruit than the other varieties.  Time to 
harvest was comparable among all varieties in the field (Table 2).  
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Table 1. Average marketable and cracked fruit yield (in lbs per plant across season) and average 
days to first harvest across six tomato varieties started in either soil blocks or plastic pots in 
Novi, MI. Bolded values indicate that the variety was statistically similar to the variety with the 


















Block 8.09 0.30 111.1 6.84 0.17 98.9 
Pot 7.82 0.30 112.8 7.36 0.11 99.9 
Grand 
Total 7.96 0.30 111.9 7.10 0.14 99.4 
LSD 0.05 NS NS NS NS NS NS 
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Table 2. Average marketable and cracked fruit yield (in lbs. per plant across the season) and 
average days to first harvest of 6 tomato varieties started from both soil blocks and pots in either 
hoophouse or field conditions in Novi, MI.  Bolded values indicate that the variety was 


























Caiman HMS F1 10.46 0.06 112.5 8.99 0.16 98.6 
Damsel HMS F1 7.47 0.80 106.8 7.17 0.49 98.3 
Fredrik JS F1 11.27 0.16 113.6 9.69 0.00 102.0 
Green 
Zebra 
HMS H 7.10 0.12 122.9 6.48 0.07 101.3 
Moskvich JS H 5.63 0.40 106.0 4.66 0.03 96.6 
Valencia JS H 5.81 0.27 109.9 5.60 0.10 99.6 
Grand 
Total 
-- -- 7.96 0.30 111.9 7.10 0.14 99.4 
LSD 0.05 -- -- 2.39 2.02 7.9 1.30 0.19 NS 
1 HMS=High Mowing Organic Seeds ; JS=Johnny’s Selected Seeds 
2 F1=Hybrid; H=Heirloom 
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2018 Watermelon Variety Evaluation in Indiana  
Wenjing Guan, Daniel S. Egel, Dennis Nowaskie, Curtis Marchino 
Southwest Purdue Agricultural Center, Vincennes, IN, 47591, guan40@purdue.edu 
Introduction  
Watermelon production in Indiana ranked sixth in harvested area in the U.S. A total of 6,800 
acres of watermelons were planted in Indiana in 2017 with a total production value of $29 
million (USDA 2018). Variety selection based on yield, disease resistance and fruit quality is one 
of the key decisions in watermelon production. The objective of this study is to provide Indiana 
watermelon producers, as well as seed companies, with the updated information on performances 
of watermelon varieties grown in Indiana.  
Materials and Methods 
A typical-size triploid watermelon variety trial, a personal-size watermelon variety trial and a 
diploid watermelon variety trial were conducted in 2018 at the Southwest Purdue Agricultural 
Center in Vincennes, IN. Varieties and seed sources are provided in Table 1.  
Randomized complete block designs with three replications were used for the trials. 
Experimental plots of the typical-size triploid and diploid watermelons were comprised of 48-ft 
bed that was spaced on 8 ft centers. Each experimental plot included 12 watermelon plants on 4 
ft in-row spacing. Pollenizers were interplanted between every two triploid plants in the same 
row. The experimental plot of personal-size watermelons was comprised of three 16-ft rows 
spaced on 6 ft centers. Plants were planted 2 ft apart for a total of 24 plants per plot. Pollenizers 
were planted in one row of every three rows of personal-size triploid watermelons. Pollenizer 
‘SP-7’ was used for both the typical-size and personal-size watermelon trials.  
All the seeds were planted in 50-cell black seeding flats filled with a peat-based potting media 
(Metro-Mix® 360, a mixture of sphagnum peat moss, coarse perlite, bark ash, starter fertilizer 
and dolomite). Transplants were grown in greenhouses at the Southwest Purdue Agricultural 
Center (SWPAC). Seedling dates and transplanting dates are provided in Table 2.  
Soil type of the experimental field is sandy loam with 0.8 percent organic matter. Soybean was 
previously grown in the field in 2017. The field was fumigated with 85.5% chloropicrin (Pic Plus 
Fumigant®, TriEst Ag Group, Inc.) with the rate of 150 lbs/acre at 12-inch depth in fall 2017. 
Plants were grown on raised beds covered with black plastic mulch. Personal-size watermelon 
and diploid watermelon variety trials, and two of the three replications of the typical-size triploid 
watermelon variety trial were irrigated. Drip tape with a 12-inch emitter spacing and flow rate of 
0.22 gpm/100 feet were used for irrigation. During transplanting, each plant received 
approximately one cup of starter fertilizer solution (Miracle-Gro®, 4.7 grams per gallon water). 
Fertilizers at the rate of 250 lb/acre urea (46-0-0), 100 lb/acre potash (0-0-60), 100 lb/acre 
diammonium phosphate (18-46-0), 200 lb/acre pelletized lime, 100 lb/acre K-Mag granular (0-0-
22-11-22), 7 lb/acre boron 14.3% and 10 lb/acre Zinc 10% LS were pre-plant broadcast applied
prior to laying black plastic mulch.
Diseases and insects were managed by scouting and using recommendations from Melcast 
(melcast.info) and the Midwest Vegetable Production Guide for Commercial Growers (Egel et 
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al., 2018). Bravo®, Luna Experience® and Cabrio® were rotationally sprayed for disease control. 
No insecticides were applied during the season.  
Harvests were conducted once a week. Triploid watermelons were harvested on July 19, July 26, 
Aug. 2 and Aug. 9. Personal-size watermelons were harvested on July 25, Aug. 1, Aug. 8, and 
Aug. 13. Diploid watermelons were harvested on July 16, July 23, July 30, Aug. 6 and Aug. 13. 
Fruit were weighed individually. Four fruit of each variety per replication were collected during 
peak harvest for fruit quality measurement. Fruit size and rind thickness were recorded. Total 
soluble solids were measured with a digital refractometer. Flesh firmness was measured using a 
force gauge with 11 mm diameter tip. Hollow heart severity was evaluated using a 1-5 scale: 1. 
none; 2. carpel separation evident; 3. one large gap evident; 4. more than 2 large gaps; 5. severe. 
Seedlessness was evaluated by counting black hard seeds on cutting surfaces of quartered 
melons.  
Analysis of variance was performed using the Proc ANOVA procedure of SAS. Fisher’s least 
significant difference test (α = 0.05) was conducted for multiple comparisons of different 
measurements among watermelon varieties.  
Results and Discussions 
Typical-size triploid watermelons 
Except varieties ORS6203 and ORS6064F, marketable yields of triploid watermelon varieties 
ranged from 61,658 to 40,757 lbs/acre in 2018 (Figure 1). Tailgate and Bottle Rocket yielded 
above 60,000 lbs/acre. Varieties that had marketable yields between 55,000 lbs/acre and 60,000 
lbs/acre were Traveler, Red Amber, Orange Crisp, Wolverine, Excursion, Summer Breeze, 7187, 
9651, and Embasy (Table 3). In the first harvest, varieties Bottle Rocket, Joy Ride, ORS6260d, 
Warrior, Kingman, Charismatic and Excursion had higher yields than the other varieties (Table 
5).  
Varieties that had the highest sugar content were Unbridled, Summer Breeze, Wolverine, Red 
Garnet, and two breeding lines (ORS6181b and ORS60.599) from Origene. However, 
ORS6181b and ORS60.599 showed uneven fruit ripening. Hollow heart was observed on several 
varieties this year. A total of 8.5 inches of rain occurred from May 29 to June 29 may have 
contributed to the hollow heart problem. Yellow and orange flesh watermelon varieties Amarillo, 
Orange Crisp and Treasure Chest had the most severe hollow heart symptoms. No hollow heart 
was observed on varieties Bottle Rocket, Tailgate, Exclamation, Maxima, and ORS6260d (Table 
6).  
Top yield triploid watermelon varieties in the 2018 variety trial: 
Tailgate and Bottle Rocket are newer varieties from Seminis. Bottle Rocket was also in our 
evaluation in 2017. It consistently yielded well in both years. Tailgate and Bottle Rocket have 
dark green mottle striped rind pattern (Figure 2). Average fruit weight in this trial for Tailgate 
and Bottle Rocket was 18.5 and 17.4 lb (Table 4), respectively. They are relatively large size 
watermelons. Specifically, Tailgate that had a total of 57% fruit in 36 and 30 count categories. 
Sugar content for both varieties were moderately high, the values of flesh firmness were also 
moderately high. No hollow heart fruit was observed for either variety. Bottle Rocket had the 
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highest yield in the first harvest in 2018, but the trend for early ripeness of Bottle Rocket was not 
observed in 2017.  
Traveler from Harris Moran has been in our evaluations since 2013. It was the third highest 
yielding variety in the 2018 trial. It was also one of the top yielding varieties in 2016 variety 
trial. In the 2015 variety trial in which Fusarium wilt affected the yields of many watermelon 
varieties, Traveler showed better tolerance to the disease and yielded well. Regardless of the high 
yield potential, sugar content of this variety was moderately low in 2018 as well as in previous 
trials. Fruit size of Traveler was smaller compared with other high yielding varieties. Average 
fruit weights ranged from 12.9 to 15.1 lb in our evaluations, most of the fruit were in 60 and 45 
count categories.  
Red Amber is a relatively new variety developed by Enza Zaden. It was evaluated in our trials in 
2017 and 2018. Two entries of Red Amber were received in 2018. Data presented in this report 
were averages from the two entries. Red Amber was the highest yield variety in 2017 variety 
trial. It consistently yielded well in the 2018 trial. Red Amber has medium green mottle striped 
rind pattern. Average fruit size in 2017 and 2018 trial were 16.1 and 16.6 lb, respectively. 
Majority of the fruit were in 45 count category. Sugar content of Red Amber was moderately low 
in both 2017 and 2018 trials.  
Excursion is a relatively newer variety from Syngenta. It was evaluated in our trials in 2016, 
2017 and 2018, and it was consistently ranked among the top yield varieties in the three years. 
Excursion produced large size watermelons, average fruit weight ranged from 17.4 to 17.7 lb in 
our evaluations. More than 50% fruit were in 36 count category or larger. Excursion was 
approved to be an early-ripening variety in our trials. It had consistently high yields in the first 
harvest in the three years. Sugar content of Excursion was in the lower range in our evaluations. 
9651 (Nunhems) is a sugar baby type watermelon with solid green background and very faint 
stripes. Variety 9651 consistently had high yield in the 2017 and 2018 trials. Average fruit 
weight was 17 and 15.7 lb in 2018 and 2017 trial, respectively. It had medium sugar content.  
Embasy (Nunhems) is another variety that had consistently high yield in our trials in the past 
three years. Average fruit size ranged from 14.6 to 16.7 lb. Majority of the fruit was in 45 count 
category. Embasy had the dark green mottle striped rind. It had medium sugar content. 
Wolverine (Highmark) has been in our evaluations since 2013. It was one of the top yielding 
varieties in the 2018 trial, but high yield potential was not consistent in the previous trials. 
Average fruit weight for Wolverine ranged from 14.5 to 16.6 lb in our evaluations. Majority of 
the fruit was in 60 count category in the current trial. Sugar content and flesh firmness were 
relatively high for Wolverine compared to other watermelon varieties. However, hollow heart 
was severe on Wolverine in the 2018 trial. About half of the 12 evaluated fruit exhibited hollow 
heart symptoms.  
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Personal-size watermelons 
Yield of personal-size watermelons ranged from 75,927 to 49,543 lbs/acre (Table 7). The highest 
yield variety was Tigris, followed by Sirus Mini, and Extazy. Sirus Mini had more black seeds 
than other varieties (Table 9). Premium is a diploid variety.  
Tigris, Premium and Sirus Mini had the largest fruit size with average fruit weight more than 9 lb 
(Table 8). Ocelot and Ladybelle had more than 20% fruit less than 6 lb and average fruit weight 
were significantly less compared to other varieties. Extazy had thicker rind compared to other 
varieties. Ocelot and Premium had the highest sugar content while Tigris, 50025 and Headstart 
Mini Bee had relatively lower sugar content. No hollow heart symptoms were detected on 
variety 50025, 50027, Cheetah, and Tigris.  
Diploid watermelons 
Santa Matilde had the highest marketable yield among diploid watermelons, but it was not 
significantly different from other red flesh diploid watermelons (Table 10). Santa Matilde also 
had the highest value on average fruit weight. Yield of Sorbet Swirl was the lowest. Sorbet Swirl 
and Black Seeded Ice Cream had the smallest fruit size. Orangeglo had the most severe hollow 
heart symptoms among all the diploid watermelons (Table 11).  
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Table 1. Varieties and seed sources for typical-size triploid watermelon, personal-size watermelon, and 
diploid watermelon in the 2018 watermelon variety trials in Indiana.  
Watermelon Variety Seed Source 





Amarillo Southwest Purdue Agricultural Center 







Fenway Southwest Purdue Agricultural Center 
Joy Ride Seminis 
Kingman Sakata 
Maxima Origene 







Red Amber Enza Zaden and Seedway 
Red Garnet Enza Zaden 
Red Opal Seedway 
Road Trip Seminis 
Secretariat Sakata 
Summer Breeze Seminis 
SV0241WA Seminis 
Tailgate Seminis 
Traveler Harris Moran 
Treasure Chest Southwest Purdue Agricultural Center 
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Turnpike Harris Moran 
Unbridled Sakata 












Headstart Mini Bee Seedway 
Sirus Mini Seedway 
Diploid watermelons 
Reya Seminis 
Santa Matilde Seminis 
Zeugma Seminis 
Sentinel Seminis 
Sangria Southwest Purdue Agricultural Center 
Crimson Sweet Southwest Purdue Agricultural Center 
Baby Doll Southwest Purdue Agricultural Center 
Orangeglo Southwest Purdue Agricultural Center 
Sorbet Swirl Southwest Purdue Agricultural Center 
Black Seeded Ice Cream Southwest Purdue Agricultural Center 
* Premium is a diploid watermelon, the other personal-size watermelons are triploid.
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Table 2. Seedling and transplanting dates of triploid watermelons, personal-size watermelons, diploid 
watermelons and pollenizers in the 2018 watermelon variety trials in Indiana.  
Watermelons Seedling Dates Transplanting Dates 
Typical size triploid watermelon April 19 May 15 
Personal size watermelon April 20 May 16 
Diploid watermelon April 17 May 16 
Pollenizer April 16 May 15 and May 16 
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Table 3. Marketable and total yields of typical-size triploid watermelons in the 2018 watermelon variety 
trial in Indiana.  
Variety Marketable weight 
(lbs/acre) 
Marketable 
number per acre 
Total weight 
(lbs/acre) 
Total number per 
acre 
7187 55,282 abcdefz 3,289.8 abcdef 55,282 abcdefg 3,289.8 bcdef 
7197 48,893 bcdefgh 3,025.1 cdefg 49,548 bcdefghi 3,062.9 defg 
9651 55,255 abcdef 3,251.9 abcdef 56,069 abcdefg 3,327.6 bcdef 
51019 50,636 abcdefgh 3,025.1 cdefg 50,636 bcdefghi 3,025.1 defg 
Amarillo 53,561 abcdefg 3,630.1 abc 55,682 abcdefg 3,819.1 abc 
Bottle 
Rocket 
61,640 a 3,554.5 abcd 62,349 a 3,592.3 abcde 
Captivation 48,589 bcdefgh 3,062.9 cdefg 49,951 bcdefghi 3,138.5 def 
Charismatic 54,753 abcdef 3,478.8 abcdef 55,120 abcdefg 3,516.6 abcdef 
Embasy 55,173 abcdef 3,289.8 abcdef 55,520 abcdefg 3,327.6 bcdef 
Exclamation 48,791 bcdefgh 2,911.6 defgh 49,098 cdefghi 2,949.4 efg 
Excursion 57,968 abcd 3,289.8 abcdef 58,406 abcde 3,327.6 bcdef 
Fascination 47,051 cdefgh 2,873.8 efgh 47,051 efghi 2,873.8 fg 
Fenway 42,718 gh 3,289.8 abcdef 42,718 hi 3,289.8 bcdef 
Joy Ride 54,729 abcdef 3,251.9 abcdef 56,368 abcdefg 3,365.4 abcdef 
Kingman 53,281 abcdefg 3,516.6 abcde 54,587 abcdefg 3,630.1 abcd 
Maxima 43,802 fgh 2,344.4 hi 44,712 ghi 2,420.1 gh 
Orange 
Crisp 
58,368 abcd 3,819.1 ab 59,148 abcd 3,894.8 ab 
ORS60.599 40,757 h 1,928.5 i 41,165 i 1,966.3 h 
ORS6064F 17,685 i 1,247.8 j 17,991 j 1,285.7 i 
ORS6151 48,015 cdefgh 3,062.9 cdefg 48,015 defghi 3,062.9 defg 
ORS6181b 46,826 defgh 2,457.9 ghi 46,826 efghi 2,457.9 gh 
ORS6203 10,700 i 680.6 j 12,577 j 831.9 i 
ORS6260d 52,633 abcdefg 2,836.0 fgh 53,690 abcdefgh 2,911.6 fg 
Red Amber 58,433 abc 3,516.5 abcde 59,208 abc 3,592.0 abcde 
Red Garnet 46,911 defgh 3,062.9 cdefg 46,911 efghi 3,062.9 defg 
Midwest Vegetable Trial Report for 2018 
125 
Red Opal 54,118 abcdefg 3,365.4 abcdef 54,410 abcdefg 3,406.2 abcdef 
Road Trip 51,555 abcdefgh 3,251.9 abcdef 51,925 abcdefghi 3,289.8 bcdef 
Secretariat 44,493 fgh 3,062.9 cdefg 45,347 ghi 3,138.5 def 
Summer 
Breeze 
57,482 abcde 3,592.3 abc 58,471 abcde 3,667.9 abcd 
SV0241WA 45,983 efgh 3,138.5 cdef 46,445 fghi 3,176.3 cdef 
Tailgate 61,658 a 3,327.6 abcdef 62,394 a 3,406.2 abcdef 
Traveler 58,703 abc 3,894.8 a 60,157 abc 4,008.2 a 
Treasure 
Chest 
53,884 abcdefg 3,214.1 bcdef 53,884 abcdefgh 3,214.1 cdef 
Turnpike 53,653 abcdefg 3,176.3 bcdef 53,653 abcdefgh 3,176.3 cdef 
Unbridled 49,905 bcdefgh 3,025.1 cdefg 50,950 abcdefghi 3,138.5 def 
USAW 
16095 
44,309 fgh 3,251.9 abcdef 45,399 ghi 3,365.4 abcdef 
Warrior 53,343 abcdefg 3,176.3 bcdef 53,343 abcdefgh 3,176.3 cdef 
Wolverine 58,257 abcd 3,516.6 abcde 58,818 abcd 3,592.3 abcde 
z Means within a column followed by the same letter are not significantly different according to 
Fisher’s least significant difference test at P ≤ 0.05.  
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Table 4. Average fruit weight and percentages of fruit in weight categories of typical-size triploid 
watermelons in the 2018 watermelon variety trial in Indiana. 




















7187 16.8 defgx 0 24 29 33 14 
7197 16.2 defghi 0 27 33 17 23 
9651 17.0 def 0 22 34 36 7 
51019 16.7 defgh 0 11 41 41 7 
Amarillo 14.7 jklm 0 39 33 24 3 
Bottle Rocket 17.4 cde 0 12 40 32 15 
Captivation 15.9 fghijk 0 24 31 35 9 
Charismatic 15.8 fghijk 0 33 44 21 2 
Embasy 16.7 defgh 0 11 43 32 13 
Exclamation 16.8 defg 0 20 37 25 18 
Excursion 17.6 bcd 0 14 32 30 24 
Fascination 16.3 defghi 0 20 39 35 6 
Fenway 13.0 n 0 63 30 7 0 
Joy Ride 16.8 defgh 0 10 50 32 8 
Kingman 15.1 ijkl 2 34 47 14 3 
Maxima 18.6 bc 0 9 28 35 28 
Orange Crisp 15.4 ghijkl 0 24 47 26 3 
ORS60.599 20.8 a 0 5 16 37 42 
ORS6064F 14.1 lmn 0 60 25 15 0 
ORS6151 15.7 fghijk 0 30 37 27 7 
ORS6181b 19.0 b 0 11 24 33 33 
ORS6203 15.8 fghijk 0 25 50 25 0 
ORS6260d 18.6 bc 0 8 37 31 24 
Red Amber 16.6 defgh 0 20 43 22 13 
Red Garnet 15.3 hijkl 0 30 42 25 2 
Red Opal 16.1 efghij 0 31 36 24 9 
Road Trip 15.9 fghijk 0 33 33 20 14 
Secretariat 14.5 klm 0 37 55 5 2 
Summer Breeze 16.0 fghijk 0 19 48 26 6 
SV0241WA 14.6 klm 2 31 54 9 4 
Tailgate 18.5 bc 0 6 37 37 20 
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Traveler 15.1 ijklm 0 34 42 18 5 
Treasure Chest 16.8 defg 0 16 38 34 11 
Turnpike 16.9 def 0 17 40 24 17 
Unbridled 16.4 defghi 0 16 43 20 20 
USAW 16095 13.6 mn 0 42 49 9 0 
Warrior 16.9 def 0 15 46 27 10 
Wolverine 16.6 defgh 0 31 26 28 14 
z Average fruit weight was calculated by marketable fruit weight divide marketable fruit number, 
using data from three replications.  
y Percentages of fruit in weight categories were calculated using data collected in irrigated field.  
x Means within a column followed by the same letter are not significantly different according to 
Fisher’s least significant difference test at P ≤ 0.05.  
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Table 5. Marketable yield of typical-size triploid watermelons in the first harvest in the 2018 
watermelon variety trial in Indiana. 
Typical size triploid 
watermelon variety 
Weight (lb) per acre Number of fruit per acre 
7187 7,075 bcdefghz 376.7 bcdef 
7197 6,218 cdefghi 301.3 bcdefgh 
9651 2,930 ghij 150.7 efgh 
51019 5,884 defghij 339.0 bcdefg 
Amarillo 5,411 defghij 301.3 bcdefgh 
Bottle Rocket 15,071 a 791.0 a 
Captivation 8,183 bcdefg 414.3 bcde 
Charismatic 9,420 abcde 565.0 abc 
Embasy 5,303 defghij 263.7 cdefgh 
Exclamation 5,393 defghij 301.3 bcdefgh 
Excursion 9,243 abcdef 414.3 bcde 
Fascination 7,398 bcdefg 452.0 bcde 
Fenway 7,200 bcdefgh 527.3 abcd 
Joy Ride 12,291 ab 602.7 ab 
Kingman 9,449 abcde 527.3 abcd 
Maxima 5,368 defghij 263.7 cdefgh 
Orange Crisp 3,193 ghij 188.3 efgh 
ORS60.599 3,679 efghij 188.3 efgh 
ORS6064F 0 j 0.0 h 
ORS6151 3,379 fghij 188.3 efgh 
ORS6181b 6,600 bcdefghi 339.0 bcdefg 
ORS6203 601 ij 37.7 gh 
ORS6260d 12,114 abc 565.0 abc 
Red Amber 6,825 bcdefgh 357.8 bcdef 
Red Garnet 3,293 fghij 226.0 defgh 
Red Opal 5,785 defghij 339.0 bcdefgh 
Road Trip 6,802 bcdefgh 376.7 bcdef 
Secretariat 3,538 efghij 226.0 defgh 
Summer Breeze 7,336 bcdefgh 376.7 bcdef 
SV0241WA 4,467 defghij 301.3 bcdefgh 
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Tailgate 8,189 bcdefg 414.3 bcde 
Traveler 2,274 ghij 150.7 efgh 
Treasure Chest 6,837 bcdefgh 339.0 bcdefg 
Turnpike 6,561 bcdefghi 339.0 bcdefg 
Unbridled 1,348 hij 75.3 fgh 
USAW 16095 3,914 efghij 263.7 cdefgh 
Warrior 10,332 abcd 565.0 abc 
Wolverine 6,436 bcdefghi 376.7 bcdef 
z Means within a column followed by the same letter are not significantly different according to 
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Table 7. Marketable yield of personal-size watermelons in the 2018 watermelon variety trial in Indiana. 
Personal-size 
watermelon variety 
Marketable weight (lbs/acre) Marketable number per care 
Extazy 64,416 abz 7,222.2 ab 
50025 60,653 bc 7,411.3 ab 
50027 56,783 bc 7,108.8 ab 
Cheetah 61,683 bc 7,146.6 ab 
Headstart Mini Bee 49,543 cd 6,050.0 b 
Ladybelle 60,897 bc 8,318.8 a 
Ocelot 43,339 d 6,012.2 b 
Premium 63,888 ab 6,692.8 b 
Sirus Mini 65,680 ab 7,260.0 ab 
Tigris 75,927 a 7,260.0 ab 
z Means within a column followed by the same letter are not significantly different according to 
Fisher’s least significant difference test at P ≤ 0.05.  
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Table 8. Average fruit weight and percentages of watermelons in fruit weight categories of personal-size 





<6 lb 6-8 lb 8-10 lb 10-12 lb ˃ 12 lb 
Extazy 8.09 cz 6 30 38 16 9 
50025 8.19 de 12 37 34 14 2 
50027 7.94 e 16 48 18 8 9 
Cheetah 8.60 cd 4 36 37 15 7 
Headstart Mini Bee 8.19 de 9 40 36 12 2 
Ladybelle 7.32 f 28 36 26 8 1 
Ocelot 7.21 f 21 49 28 2 1 
Premium 9.53 b 5 21 32 30 12 
Sirus Mini 9.06 bc 4 32 35 19 9 
Tigris 10.46 a 4 12 30 26 28 
z Means within a column followed by the same letter are not significantly different according to 
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number per acre 
Reya 55,362 ab z 2,647 c 58,189 ab 2,647 c 
Santa Matilde 59,818 a 2,571 c 61,620 a 2,571 c 
Zeugma 55,648 ab 2,533 c 58,184 ab 2,533 c 
Sentinel 56,444 ab 2,723 c 56,444 ab 2,723 c 
Sangria 53,021 ab 2,760 c 56,459 ab 2,760 c 
Crimson Sweet 56,058 ab 3,025 bc 58,993 a 3,025 bc 
Baby Doll 55,801 ab 3,554 b 56,334 ab 3,554 b 
Orangeglo 51,231 ab 2,533 c 53,429 ab 2,533 c 
Sorbet Swirl 35,716 c 2,798 c 37,041 c 2,798 c 
Black Seeded Ice 
Cream  
49,556 b 4,273 a 49,556 b 4,273 a 
z Means within a column followed by the same letter are not significantly different according to 













































































































































































































































































































































































































































































































































































































































































































































































Figure 2. Exterior and interior of typical-size triploid watermelon varieties in the 2018 triploid 
watermelon variety trial in Indiana.  

















Figure 3. Exterior and interior of personal-size watermelon varieties in the 2018 watermelon variety trial 
in Indiana.  





















Figure 4. Exterior and interior of diploid watermelon varieties in the 2018 watermelon variety trial in 
Indiana.  
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Sources of Vegetable Seeds 
Seed 
Code Seed Company Name and Address 
AC Abbott and Cobb, Inc., 4151 East Street Road, Feasterville, PA 19053; 
(800) 345-SEED (7333); www.abbottcobb.com
ADV Advanta/Pacific Seeds, PO Box 337, 268 Anzac Ave., Toowooma, Queensland, 
Australia 4350; +61 7 4690 2666; www.pacificseeds.com.au  
AGH AgroHaitai, PO Box 45, 2764 Govenor’s Road (Hwy 99), Lynden, Ontario L0R 
1T0, Canada; (519) 647-2280; www.agrohaitai.com 
AT American Takii, Inc., 301 Natividad Road, Salinas, CA 93906; (831) 443-4901; 
www.takii.com  
BC Baker Creek Heirloom Seed Co., 2278 Baker Creek Road, Mansfield, MO 
65704; (417) 924-8917; www.rareseeds.com 
Bas Basso Seeds, Avenida Monteverde 3390, (B1852WAB) Burzaco, Buenos Aires, 
Argentina; (54-11) 4299 0880; Fax: (54-11) 4238 3527; www.basso-ar.com  
BE Bejo Seeds, Inc., P.O. Box 859, Oceano, CA 93475; (805) 473-2199; Fax: (805) 
473-0897; www.bejoseeds.com
BHN BHN Seed, PO Box 3267 Immokalee, FL 34143; (239) 352-1100; 
Fax: (239) 352-1565; www.bhnseed.com  
BL Burrell Seed Growers LLC; P.O. Box 150, Rocky Ford, CO 81067; (844) 254-
7333: burrellseeds.us 
BU W. Atlee Burpee & Co., 300 Park Ave., Warminster, PA 18974;
(800) 888-1447; www.burpee.com/
CF Clifton Seed Co., 2586 West 403 Highway, PO Box 206, Faison, NC 28341; 
(800) 231-9359; www.cliftonseed.com
CN Corona Seeds, Inc., 590-F Constitution Ave., Camarillo, CA 93012; 
(805) 388-2555; Fax: (805) 445-8344; www.coronaseeds.com
CR Crookham Co., PO Box 520, Caldwell, ID 83606-0520; (208) 459-7451; 
Fax: (208) 454-2108; www.crookham.com 
CP CropTech Seeds, 1220 Willow Street, Vincennes, IN 47591; (812) 882-2507 
DP DP Seeds, LLC., 8269 E. US Highway 95, Yuma, AZ 85365; (928) 341-8494; 
Fax: (928) 341-8496; dpseeds.com 
DVG Dutch Valley Growers, Inc., 22201 S. US Highway 421, La Crosse, IN 46348; 
(877) 592-2467; Fax: (219) 989-6599; www.dutchvalleygrowers.com
EV Evergreen Seeds, Evergreen YH Enterprises, PO Box 2036, Sunnyvale, CA 
94087; www.evergreenseeds.com 
EW East-West Seed International Ltd., No. 50/1 Moo 2, Sainoi-Bang Bua Thong 
Road, Amphur Sainoi, Nonthaburi 11150, Thailand; +66 (0) 2020 6000; Fax: 
+66 (0) 2020 6099; www.eastwestseed.com
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Seed 
Code Seed Company Name and Address 
EX Express Seed, 51051 US Highway 20, Oberlin, OH 44074; (800) 221-3838; 
Fax: (440) 774-2728; www.expressseed.com 
EZ Enza Zaden USA, Inc., 7 Harris Place, Salinas, CA 93901; (831) 754-2300; 
Fax (831) 754-2975; www.enzazaden.com  
GO Gowan Seed Company (formerly Scottseed), 4876 N. Road H, Vale, OR 97918; 
(541) 473-3246
GU Gurney’s Seed and Nursery Co., PO Box 4178, Greendale, IN 47025-4178; 
(513) 354-1492; Fax: (513) 354-1493; www.gurneys.com
HARC Hawaiian Agriculture Research, PO Box 100, Kunia, HI 96759; 
(808) 621-1350; Fax: (808) 621-1399; www.harc-hspa.com
HM HM Clause, Inc. (Fomerly Harris Moran Seed Company), 260 Cousteau Place, 
Suite 210, Davis, CA 95618; (800) 320-4672; hmclause.com   
HR/H Harris Seeds, 355 Paul Road, PO Box 24966, Rochester, NY 14624; 
(800) 544-7938; Fax: (877) 892-9197; www.harrisseeds.com
HMS High Mowing Organic Seeds, 76 Quarry Road, Wolcott, VT 05680; 
(802) 472-6174; Fax: (802) 472-3201; www.highmowingseeds.com
HI Highmark Seed Company, 5313 Woodrow Lane, Hahira, GA 31632; 
(229) 561-4545; www.highmarkseed.com
HL Hollar Seeds, 18875 US-50, Rocky Ford, CO 81067; (719) 254-7411; 
Fax: (719) 254-3539; www.hollarseeds.com  
HO Holmes Seed Co., 2125-46th St. N.W., Canton, OH 44709; (330) 492-0123; 
Fax: (877) 492-0167; www.holmesseed.com 
HZ Hazera Seed, Inc., 6601 Lyons Road, Suite H-10, Coconut Creek, FL 33073; 
(954) 429-9445; Fax: (954) 429-9648; www.hazerainc.com
IFSI Illinois Foundation Seeds, Inc., 1083 County Road 900 N., Tolono, IL 61880; 
(217) 485-6260; www.seedgenetics.com
J Jordan Seeds, Inc., 6400 Upper Afton Road, Woodbury, MN 55125-1446; 
(651) 738-3422; www.jordanseeds.com
JS Johnny’s Selected Seeds, 955 Benton Avenue, Winslow, ME 04901; (877) 564-
6697; Fax: (800) 738-6314; www.johnnyseeds.com 
JO Jones Farms, 7094 Honeysuckle Lane, Bailey, NC 27807; 
Fax: (252) 235-0155; www.jonesfarmsnc.com  
JU J.W. Jung Seed Company, 335 S. High St., Randolph, WI 53956; 
(800) 247-5864; www.jungseed.com
KB K&B Development LLC, 10030 New Avenue, Gilroy, CA 95020; (408) 848-
2814 
155 
Continued on next page 
Continued on next page 
Seed 
Code Seed Company Name and Address 
KTS Kitazawa Seed Company, 201 4th Street, #206, Oakland, CA 94607; 
(510) 595-1188; Fax: (510) 595-1860; www.kitazawaseed.com
KU Known-You Seed Co., LTD., No.114-6, Zhuliao Road, Dashu District, 
Kaohsiung 84043, Taiwan; +886-7-6519668; Fax: +886-7-6523491; 
www.knownyou.com  
MKS Mikado Kyowa Seed Co., Ltd., 1-4-11 Ohnodai, Midori-ku, Chiba 267-0056 
Japan; +81-43-311-6600;  www.mikadokyowa.com; en.mikadokyowa.com 
MO Monsanto Company, 800 N. Lindbergh Blvd., St. Louis, MO 63167; 
(314) 694-1000; www.monsanto.com
MCS Morgan County Seeds, 18761 Kelsay Road, Barnett, MO 65011-3009; (573) 
378-2655; Fax: (573) 378-5401; www.morgancountyseeds.com
NDS New Dimension Seed, PO Box 1294, Scappoose, OR 97056 
NH/NU Nunhems Seed USA, Inc., 1200 Anderson Corner Road, Parma, ID 83660; 
(800) 733-9505; www.nunhemsusa.com
NMSU New Mexico State University Seed Certification, PO Box 30003, MSC 3LEY, 
Las Cruces, NM 88003-8003; (575) 646- 4139; Fax: (575) 646-8137; 
seedcertification.nmsu.edu/  
NS New England Seed Co., 122 Park Avenue, Building H, East Hartfod, CT 06108; 
(800) 825-5477; Fax: (877) 229-8487; www.neseed.com
NZ Hybrid Seed Company New Zealand Ltd., PO Box 8068, The Terrace, 
Wellington, New Zealand; +64 4 499 1613; Fax: +64 4 499 1614; 
www.hybridseed.co.nz  
OG Origene Seeds Ltd., PO 699, Rehovot, 7610602, Israel, +972-8-935-7111; 
www.origeneseeds.com 
OR Orsetti Seed Co. Inc., 2300 Technology Parkway, Ste. 1, PO Box 2350, 
Hollister, CA 95024-2350; (831) 636-4822; Fax: (831) 636-4814; 
orsettiseeds.com  
OUT Outstanding Seed Company, LLC, PO Box 202, Monaca, PA 15061; 
(877) 248-4567; www.pumpkinvegetableorganicseeds.com
P Pacific Seed Production Co., 94904 Highway 99 E., PO Box 85, Junction City, 
OR 97448; (800) 547-8004; Fax; (541) 998-1091; www.forbesseed.com  
PA/PK Park Seed Co., 3507 Cokesbury Road, Hodges, SC 29653; (800) 845-3369; 
www.parkseed.com 
PAN PanAmerican Seed Co., 622 Town Road, West Chicago, Illinois 60185; 
(630) 231-1400; Fax: (630) 293-2557; www. panamseed.com
PC Plug Connection, 2627 Ramona Drive, Vista, California 92084; (760) 631-0992; 
Fax: (760) 940-1555; www.plugconnection.com 
PG The Pepper Gal, 400 N W 20th Street, Fort Lauderdale, FL 33311; (954) 537-
5540; www.peppergal.com  
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Seed 
Code Seed Company Name and Address 
PT Pinetree Garden Seeds, PO Box 300, New Gloucester, ME 04260; 
(207) 926-3400; www.superseeds.com
PL Pure Line Seeds, Inc., 1700 West First St., PO Box 746, Warden, WA 98857; 
(509) 349-2374; www.purelineseed.com
PG Potato Garden, 12101 2135 Road, Austin CO 81410; (877) 313-7783; 
www.potatogarden.com 
PV Pop Vriend Seeds BV, Middenweg 52, 1619 BN Andijk, The Netherlands; 
+31 (22) 859-1462; www.popvriendseeds.com
PVO Peaceful Valley Farm & Garden Supply, Inc., PO Box 2209, 125 Clydesdale 
Court, Grass Valley, CA 95945; (888) 784-1722; www.groworganic.com 
R Reed’s Seeds, 3334 State Route 215, Cortland, NY 13045-9440; (607) 753-9095 
RM Reimer Seeds, PO Box 206, Saint Leonard, MD 20685-0206; 
 www.reimerseeds.com 
RI/RSP Rispens Seeds, Inc., 1357 Dutch American Way, PO Box 310, Beecher, IL 
60401; (888) 874-0241; Fax: (708) 946-6115; www.rispensseeds.com  
RU Rupp Seeds, Inc., 17919 County Road B., Wauseon, OH 43567-9458; 
(800) 700-1199; Fax: 419-337-5491; www.ruppseeds.com
RZ Rijk Zwaan USA, Inc., 701 La Guardia Street, Suite A, Salinas, CA 93905; 
(831) 455 3000; www.rijkzwaanusa.com
SK/SAK Sakata Seed America, 18095 Serene Drive, Morgan Hill, CA 95037; 
(408) 778-7758; Fax: (408) 778-7768; www.sakatavegetables.com
SfI Seeds of Italy, Paolo Arrigo, Phoenix Business Centre, Unit D2, Rosslyn 
Crescent, Harrow, Middx, HA1 2SP, United Kingdom; +02 (08) 427-5020; 
www.seedsofitaly.com; U.S. Distributor: Seeds from Italy, PO Box 3908, 
Lawrence, KS 66046; (785) 748-0959; Fax (785)-748-0609; 
www.growitalian.com  
S Seeds Trust, 5870 S. Long Lane, Littleton, CO 80121; (720) 335-3436; 
www.seedstrust.com 
SW/SDW Seedway, LLC, 99 Industrial Road, Elizabethtown, PA 17022; (800) 952-7333; 
Fax: (800) 645-2574; www.seedway.com  
SE, SM, 
Sem 
Seminis Inc., 800 North Lindbergh Blvd St. Louis, Missouri 63167; 866-334-
1056; seminis-us.com  
SO Solar Seed Inc., 302 South Center St., Eustis, FL 32726; (352) 357-5065 
SVR/SE Seneca Vegetable Research, 5267 Flat St., PO Box 128, Hall, NY 14463; 
(585) 526-7044; www.senecavegetable.com




Code Seed Company Name and Address 
ST Stokes Seeds, PO Box 548, Buffalo, NY 14240-0548; (800) 396-9238; 
Fax: (800) 272-5560; www.stokeseeds.com 
STE Steele Plant Company, LLC, PO Box 191, 202 Collins St., Gleason, TN 38229; 
(731) 648-5476; Fax: (731) 648-1946; www.sweetpotatoplant.com
SY/RG/ROG Syngenta, PO Box 4188, Boise, ID 83711-4188; (800) 462-0608, Fax (208) 
378-6625;  www.syngenta-us.com/seed
TN Tainong Seeds, Inc., 1341 Distribution Way, #23, Vista, CA 92081; 
(760) 598-2348; Fax: (760) 598-1378; www.tainongseeds.com
TR Territorial Seed Company, PO Box 158, Cottage Grove, OR 97424; 
(800) 626-0866; Fax: (888) 657-3131; www.territorialseed.com
TGS Tomato Growers Supply Co., PO Box 60015, Fort Myers, FL 33906; 
(888) 478-7333; Fax: 888-768-3476; www.tomatogrowers.com
TT Totally Tomatoes, 334 W. Stroud St., Randolph, WI 53956; (800) 345-5977; 
www.totallytomato.com 
TS Tozer Seeds Ltd. Pyports, Downside Bridge Road, Cobham, Surrey, KT11 3EH; 
+44 (0) 1932 862059; Fax: +44 (0) 1932 868973; www.tozerseeds.com
TW Twilley Seeds Co., Inc., 121 Gary Road, Hodges, SC 29653; (800) 622-7333; 
Fax: (864) 227-5108; www.twilleyseed.com 
UG United Genetics, 8000 Fairview Road, Hollister, CA 95023; (831) 636-4882; 
Fax: (831) 636-4883; www.unitedgenetics.com  
UA US Agriseeds, 3424 Roberto Court, San Luis Obispo, CA 93401; 
(800) 675-1034; Fax: (805) 547-9395; www.usagriseeds.com
US US Seedless, LLC, 325 E. Walnut St., Perkasie, PA 18944; (877) 332-7733; 
Fax: (877) 261-1378; www.usseedless.com  
VE Vesey’s Seeds, PO Box 9000, Charlottetown, PE, Canada, C1A 8K6; (800) 363-
7333; Fax: (800) 686-0329; www.veseys.com 
VL Vilmorin North America 3 Harris Place, Salinas, CA 93901; 
(831) 771-1500; Fax: (831) 771-1517; www.vilmorin.us
WMK Wannamaker Seeds, Inc., PO Box 85, Saluda, NC 28773; (828) 749-3613; 
www.wannamakerseeds.com 
WI Willhite Seed, Inc., PO Box 23, Poolville, TX 76487-0023; (800) 828-1840; 
Fax: (817) 599-5843; www.willhiteseed.com  
WP Wood Prairie Family Farm, 49 Kinney Road, Bridgewater, ME 04735; (207) 
429-9765; Fax: (207) 429-8201; www.woodprairie.com
We would like to express our appreciation to the seed companies that provided seeds and support for these 
vegetable trials. 
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Vegetable Trial Reports Online - 2018 
Elizabeth T. Maynard, Department of Horticulture and Landscape Architecture, Purdue 
University,  
625 Agriculture Mall Dr., W. Lafayette, IN 47907 emaynard@purdue.edu 
The USDA, through its network of Land Grant Universities and associated Agricultural Research 
Stations and Cooperative Extension Services, supports many trials of vegetable varieties and 
cultural practices. Results of these trials are published in research and Extension bulletins, station 
reports, and presented at many grower meetings. The Midwest Vegetable Trial Report 
(https://ag.purdue.edu/hla/fruitveg/Pages/MVVTRB.aspx) published by Purdue Extension 
includes reports from states in the Midwest and sometimes the Northeast, but is not a 
comprehensive source of all reports from those regions, and does not include reports from other 
regions. This article provides a list-in-progress of other online sources of vegetable trial reports 
from the Great Lakes Region, Midwest, and Northeast. Suggestions for additions and updates to 
the list are welcome. 
Delaware 
Variety Trial Results http://extension.udel.edu/ag/vegetable-fruit-resources/vegetable-small-
fruits-program/variety-trial-results/ 
Kentucky 
Univ. Kentucky - Dept. of Horticulture - Commercial Vegetables - Research Reports 
http://www.uky.edu/hort/documents-list-commercial-vegetable  
Maine 
Cooperative Extension at Highmoor Farm https://extension.umaine.edu/highmoor/research/ 
Massachusetts 
UMass Vegetable Program - Field Trials https://ag.umass.edu/vegetable/outreach-project/field-
trials 
New Hampshire 
Applied Vegetable & Fruit Research in New Hampshire https://extension.unh.edu/tags/applied-
vegetable-fruit-research-new-hampshire 
New Jersey 
Rutgers Variety Trials Archive https://nj-vegetable-crops-online-resources.rutgers.edu/variety-
trials-archive/ 
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New York 
Cornell Processing Vegetable Variety Trials https://hort.cals.cornell.edu/research/labs/
reiners-lab/processing-vegetable-variety-trials/ 
Cornell Cooperative Extension - Vegetable Program Database, search for 'variety' 
https://cvp.cce.cornell.edu/search_results.php?q=variety&x=0&y=0 
Ohio 
The Ohio State University - CFAES - VegNet https://vegnet.osu.edu/pest-
management/vegetable-trials 
Ontario 
Univ. of Guelph - Muck Crops Research Station 
https://www.uoguelph.ca/muckcrop/annualreport.html 
Rhode Island 
Univ. of Rhode Island Vegetable Production Research Reports 
https://digitalcommons.uri.edu/riaes_bulletin/ 
Wisconsin 
Northern Organic Vegetable Improvement Collaborative (NOVIC) 
http://www.uworganic.wisc.edu/novic/ 
Seed to Kitchen Collaborative 
https://dawson.horticulture.wisc.edu/chef-farmer-plant-breeder-collaboration
U.S. - Organic 
Organic Variety Trial Reports https://varietytrials.eorganic.info 
Reference to products in this publication is not intended to be an 
endorsement to the exclusion of others that may be similar. People using 
such products assume responsibility for their use in accordance with current 
directions of the manufacturer. 
The U.S. Department of Agriculture (USDA) prohibits discrimination in 
all its programs and activities on the basis of race, color, national origin, 
age, disability, and where applicable, sex, marital status, familial status, 
parental status, religion, sexual orientation, genetic information, political 
beliefs, reprisal, or because all or a part of an individual's income is derived 
from any public assistance program. 
(Not all prohibited bases apply to all programs.) Persons with disabilities 
who require alternative means for communication of program information 
(Braille, large print, audiotape, etc.) should contact USDA's TARGET Center 
at (202) 720-2600 (voice and TDD). To file a complaint of discrimination 
write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, 
S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 
720-6382 (TDD). USDA is an equal opportunity provider and employer.
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